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FISTRICTED 

FH2FACE 

No t'-o Inveatlpators would precisely acrrpe on P list of animals 
of Interest to the Quartermpster Corns, plthouzh,   obvlouply, everyone 
would aer^e on a certain nlnlraun list.  The br.gla of the following 
report represents necessarily, to a considerable extent, ny own per- 
sonal reaction to the oroblens as I see thera, end I can nerely hooe 
that my reactions have not been abnormal.  I h^ve felt free throughout 
the work to make choice:' between Inclusion and exclusion.  For example, 
I have Included a considerable number of beetles that are fairly cer- 
tain to be ourely r>redaclous, and therefore, actually beneficial, but 
the data at hand Is not sufficient to orove this nolnt. On the other 
hand I hpve excluded all those Insects which pre of relatively freouent 
occurrence In connection with grain and wood, but which are known to be 
definitely oarasltlc or predacious, ^hat may «TWtftr to be a more 
serious omission Is that of the two or three sorlngtells •hlöh have 
been reoorted In connection with stored products, and a few species 
of true bugs (Heralotera).  For what anneared to me to be even more 
comoelllng reasons I have been frankly eclectic In ny consideration 
of control measures. It seemed useless, for exaranle, to list nil of 
the described ant baits when a slmnle comnnrlson shows that many of 
them are extremely minor modifications of others, and there Is no 
clear evidence that the modifications have any real value. I have, 
therefore, attemo-ced to Include those measures whose efficacy Is 
vouched for by a sufficient background of Practical experience. 

For the most part I have omitted references to the literature. 
The material In this reoort Is derived from a consideration of material 
contained In some thousands of papers, which I hpvo examined either 
In the original or In abstract. Many such papers epch contained only 
a single fact of use. 

It has been ray hope that this report would serve as I basis for 
the selection by the proper authorities of a series of control men sure« 
and for the establishment of a control organization, which should lead 
as far as possible to the amelioration of damage from Insect »ttack, 

I feel that I should address one word specifically to the gentle 
reader.  This report Is In a manner of speaking an g-rlng circus, and 
I therefore urge the reader to make full use of the Toble of Contents 
and the Index In following UP any one line of thought. 

There remains the pleasant duty of extending my thanks ?nd 
appreciation to those who have also labored upon It. My colleborptor, 
Dr Russell, performed certain very necessary, and It must be nöded, 
time-consuming and tedious work. My only regret Is that his health, 
did not permit him to continue to the end of the undertaking. He Is 
not to be held responsible for any errors of omission or commission. 
The actual work of putting the report Into typewritten form In Its 
various stages ••# performed by Miss Frances A. Kerr, Mrs. J. R. Flnton 
and Miss Louise M. Miller. 
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Note to the Mlmeopra^hed Edition 

This edition differs In a few nlnor details from the original 
typewritten report. All the additions end corrections except two 
have been embodied In the text. A very fe* connon names heve been 
added, but no essential changes have been nnde. 

It Is to be regretted thet so many common names of Insects as 
found in orlnt are literary rather than "vulgar".  This arrears to 
be esneclally true of the French names, where the situation Is 
further comollcated by the failure to distinguish fundamentally differ- 
ent Insects. 

The conversion from the typewritten to the mlmeoprauhed form 
has been carried out by Mrs. John G. Whelan. 

Charles H. Blake 

Cambridge, Mass 
November, 19^3 

ADDITIONS and CORBECTICNS 

Page 12^ - lethane Is n-butylcarbltol Isothlocyan^.te. 

Page Iki -  add additional nolsons for rat baits, barium carbonate 
and arsenic trloxlde. 
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W. li. M^nn,   193^,  »l"*« 5. 

C^monter ^nts.   (ibid,   rlnt? 7) . . . . 

Worker of the Argentine  ant.   (Cnllf.  Agr.  Exr.   Stp., 
Berkeley,   clrc.   3U2,  J.  E.  Eckert snd A. llrllls, 
1937,  P.   1,   fig.  1) ... 

Ph^r^oh nnts nnd fire  nnts.   (Nnt'l Ocogr. UPP,,   vol.   66, 
W.  li. Mnnn,   193^,  vlnla 2.) 

Mstielra ants.   (Original) 

Grain nltes.   (U.S.D.A.   Famers'  Bulletin,  1260, 
Z. A .  Bsck md R.  T.   Cotton,   193^,  P* ^1,   flp.  5S)   . 

Distribution of rats  (Rattus)   In the western Pacific. 
(Original) 

Bread nan termite  shield,   (Original) 

Fumigation of  -^auva  nost.   (H^t'l Oeogr.  Mag.,   Vol.   66, 
W. M. Mpnn,   1\ 5±,  P.  177 
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INSECTS AND OTHER ANIMALS.OF INTSKiST TO THE QUARTERMASTER CORPS 

1.  INTRODUCTORY 

The scone of the oresent investleatlon, which Is largely, of cours' 
dependent upon the literature, reflects ny o^n  conviction that the basic 
factor Involved in insect attack is the Insect itself,  Fron the stand- 
ooint of the user of a certain product or naterial, that product or 
material seens all-inoortant; however, th^re is so much overlapping of 
insect attack upon somewhat various materials that in mo.Tt cases a con- 
siderption of the biology of the insect may enable us to protect a 
variety of materials by a sinple method. One need only point to the 
essential similarity of termite attack upon wood, paper, cloth, and even 
other materials, to demonstrate this point.  By the same token, insects 
fail to recognize any of the dividing linos which for other purposes may 
be drawn within an orgrnlzrtion like the army. As a consequence, I h^ve 
not confined mypelf to a consideration only of those materials "'hich 
are supplied by the Quartormrster Corps. The attack of insects upon 
materials which would be ordinarily supplied by the Enclno^r Corps or 
the Signal Corps may well be instructive, ^nd in addition, the Quarter- 
master Corps may be expected nt some time to do some thine? n.bout such 
insect attack. 

If we must divide the protection of the army aprinst insects into 
more or less watertight compartments, then it would seem th»t the only 
reasonable division is between those Insects which attack livincr organ- 
isms, man "nd animals, and which I It-nve PB  the province of the Medical, 
Sanitary, and Veterinary Corps, and on the other hand, those insects 
which attack non-living materials, whose control is outside the province 
of the corps Just mentioned. 

Aside from the utillration of materials existing in the ordinary 
published literature, I have dr^wn ns freely as possible u^on the v«rlou 
unpublished and mlneocrraphed materials which have been m^de rrenerously 
available to me 

la. 

and upon ny own observations. 

The substances considered ond their composition. 

Since there «re in the literature very ft* direct refer- 
ences to damage to military equipment by insects, it wn8 necessary to 
consider the substances of which military equipment and supplies are com- 
^osad and to base the study of the literature on these components.  It 
wp8 r>lso necessary to t^ke into recount the various methods used in ^ack- 
inn: «nd storing equipment. 

In the most creneral terms everything of animal prlsrin "»n 
taken into account, whether food, fur, fiber or adhesive; sinilrrly, all 
materials of plant origin such M wood, fiber, adhesive or foud. In the 
case of foods, «ccount was taken of the form in which they ^ere  likely 
to be utilized.  For example, both fresh and dried meats '«'nre included, 
but for the most part only dried fruits and vegetables.  A few native 
products, for example copra, "»ere included since their presence on or 
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very near scenes of operation could be a pource of Infestation of 
Imnorted food.  Over and above these more obvious materials a record 
was keot of all Insects attacking certain other substances; metals, 
rubber croods, synthetic fibres, plastics. 

It Is rather unfortunate that many of the materials which 
are listed as attacked by Insects are of indefinite or variable cora- 
rosltlon.  This Is especially true of fabrics which In addition to the 
fibre may have finishes of very diverse chemical composition. 

In addition to those insects which have been associated 
with ^articular substances, I have included a considerable number that 
are found in bulldinps although no definite information on their food 
is available.  In almost all of these cases their close relations are 
known to Infest substances of interest to us, 

lb. Sources of information. 

The primary source of information was Series A of the 
Review of Applied Entomology (1913- date). Numerous individual refer^- 
ences were looked up, so that all essential earlier articles were seen. 
In addition a number of persons contributed personal data on special 
points. It is not assumed that every existing item of information iRtl 
located, but I do feel that no important Insect was omitted. 

As mentioned above, I have been generously allowed to 
utilize certain Actually unpublished material. Pert of this consists 
of observations which have been recounted to me by other entomologista 
and by pest control operators over a period of some years.  Even more 
important has been the contribution of the current reports of the 
regional conferences of the National Pest Control Aasoclntion, which 
were very obliprlngly loaned to me by the secretary of the «ssoclation, 
Mr. William 0. Buettner.  These contain many excellent summaries of 
existing information in a form which is more usable than appears in 
any ordinary publication. 

1c. Limitations of the survey. 

Any survey of this sort is subject to considerable limi- 
tations.  In the first place, our knowledcre of the habits and require- 
ments of animals, especially in the less accessible parts of the world, 
is extremely deficient. Second, even where we have considerable lists 
of materials attacked we may not be able to conclude anything with re- 
gard to the nutritive requirements of the pest or the purpose which is 
served by the attack.  It is, in fact, probable that In very many cases 
materials are infested only because tney are adjacent to adequate food, 
or because they attract the insect as though they were food. Third,the 
development of information with regard to new materials is rather slow. 
As a consequence there seems to be no Information on most of the newer 
synthetic fibres and plastics. The false assumption tends to be made 
that such substances, because they are relatively stable and are arti- 
ficial, are immune to damage. The small amount of data on nylon points 
out the invalidity of such assumptions. Lastly, the large number of 
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of insects to be considered and the nunerous questions which arise In 
Investlgfitors' minds make It Impossible, within isasonable limits of 
time, for one or two persons to carry every line of thought to Its 
ultimate,limits. 

id. Kinds of damage done by animals. 

Practically all of the Insects that we shall have to consider 
do their damage by the actual biting off pnd chewing uo of the material. 
Hence, whether or not they digest any of the material, they still 
effectively remove It.  This sort of attack lends to several results. 

First, the usable material Is actually diminished In quantity 
Second, a good deal of It which Is not digested Is ground Into nowder. 
This Is a very characteristic sort of damage by grain Insects. Third, 
the food Is more or less contaminated by excrement and by the dead 
bodies of the Insects.  This means that it suffers both In aonearnnce 
end In flavor, 

A few im'cts, n-tably roaches, by merely oesslng over food 
may leave behind substances of disagreeable odor so that whether or not 
they hrve actually attacked the food, it Is more or less snolled. 

It often haooens, epoeclilly w,ith oa^er and cloth, that d^map-' 
Is found, but the culorlt cannot be caught In the act.  Fortunately from 
experiments carried out by Dr. H. L. Swoetman we hr\ve authentic expmraes 
for Ftudy, ronresentlng some of the more obscure tynes of damage. The 
leas obscure cases are wo 11 known to sDodallsts.  Ho^over, the bur.y  , 
officer mpy readily overlook the actual Insects, which may be ^resent, 
^«rtlcularly If the Insects are acrllo, small In size and few in nunber. 

The evidence '"hlch nests leave behind consists of (-'0 the 
actual damage, (b) chewed bit! of the material (frass), (c) drooolngs 
or excrement (which sometimes Is «Imost wholly frass), (d) dead Insects, 
frngnents of Insects, cast skins of larvae. 

The diagnosis of damage is further complicated by the oossibl 
oresrnce of inpects which have nothing.to do with the damage.  Some of 
these are parasites and camo-follo^crs, a few are looters, and some may 
even be considered innocent bystanders. 

There are four main clisses of organisms «•hich do anoraclable 
damage. These are the mammals, the insects and arachnids, and the fungi 
Damage by birds is known but is rare and usually highly soeclallzed, sucl 
ns the caching of acorns in telephone ooles. 

Damage by mammals is due chiefly to rodents, rats, mice, etc. 
A few carnivores, bears and wolverines, will break into food.stores. 

le. Relations of the animals to the Materials damaged. 

Obviously, most of the Insects which come into consideration 
are actually feeding on the materials which are affected.  This results, 
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as  I  have «Irendy   Indicated,   In more  than one kind  of danapre.     In  the 
case   of food,   the  nere Presence  of the   Insects may  render it essen- 
tially  Inedible  to  an American,   although natives  In some  narts  of  the 
world don't mind.     In  the  case  of equloape,   the  essential  oolnt  Is not 
deterioration  of the  aonearance  of  the  material  or  the  nresence  of  the 
insects,   but  the  loss of  strengrth. 

The  second  relationshio  Is esDeclally net  in the  ess«?  of 
certain wood-borlnp organisms like  carpenter ants,   Milch use  wood 
only as A olace of  residence.     They derive  their food from some  oi>er 
material.    Here again,   it  is loss of strength which is   irmortant. 

The  third  relatlonshio is  similar  but  temoorary.     It  if 
Illustrated by various larder beetles and their relatives which.   In- 
festing a food material,  leave it at the  time  of Duration and oroduce 
cavities  of relatively slight depth in nearly any sort of adjacent 
material.    When the  transformation of the  insect is  complete,   it leaves 
the  cavity as an adult.    Here  again,   long continued attack leads  to 
loss of  strength as well as making cossible  the maximum increase  in the 
population of the  food-infesting insect. 

A more  interesting,  and in some  ways,   more useful classi- 
fication of the  relation of insects  to  the materials - derives from a 
classification of wood-boring beetles proposed some years aero by Pro- 
fessor Tr-agardh. 

(1)  Permanent pests -  those pests which are able  to infest 
continuously  the  same  material as long as  it has adequate  food or 

termites,   many, 
,   we may especially 

a large proportion of the  grain insects. 

shelter value.     So far as wood is  concerned,   these are 
beetles,   carpenter ants,  and in other materials 
point  out the bean weevil and 

(2)  3ark pests - this   category applies to wood only and 
refers  to those beetles.that are  able  to  infest wood continuously as 
long as  it la covered by bark,   but which cease operations when the 
bark finally falls away. 

(3)  One-generation pe 
that require  the  material to be 
order to  infest  it,   and which go 
look for new material since that 
longer suitable   for ovlposltion, 
beetles occur here,   but  In addlt 
the  same   category.     Perhaps the 
which  is able  to infest peas  in 
on dried peas. 

sts - here are placed the  insects 
in acme   special state of curing in 
thnugh only  one life  cycle  and  then 
fron which they have emerged is  no 

A considerable  number of wood-boring 
ion there  are  a few other insects  in 
best one  of these  is  the  pea weevil, 
the  field but will not lay its eggs 

(^)   Secondary pests -  these  insects follow UP some  sort of 
damage by primary insects (those  of the   first  three categories end 
the  following category),  or are attracted by the presence  of some  par- 
ticular microorganism (mold or yeast)  which is the  source  of primary 
damage.     In a few  instances,   such as the  flour beetles  of  the  genus 
Tribolium mechanical  damage may be all that is  required to give  the 
Insect a  start. 

■ 
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(5)   Temporary nests -  the Insects  Included here are  for the 
m?lZ r?r    cfrr?fnter bees anö wasos.     They are but little  concerned 
with the actual  state of the material,   but utilize  It only In connec- 
tion with some  special oart of the life  cycle and are absent from the 
material durlmr some  Dortlon of the year.     We can  scarcely envisage 
such a category ßmonj? food or fabric Insects. 

(6)  Accidental oests -  this Is by way of belnc- a catch-all 
for the  cases that do not fall  readily Into  the nrecedlrvr (?rouos      It 
may be used to Include,   for exanmle.   Instances of attack on Inedible 
materials or edible materials far out of the  ordinary range of an 
Insect's food.     It la orobable  that,   for the most oart.   damage  to 
metals might be olaced here. ■ 

^■n   ••♦    *1P  Predators and Parasites - only a few of  the   Insects that 
fall  into this  category have been considered In this reoort at all 
The  criterion that I have used Is whether or not the insect was able 
on its own account to do some  real damage  to  the material.     In the 
case  of the  red-legged ham beetle  and the larder beetle    we  can be 
reasonably sure  that  their interest Is very often that  of scavengers 
unon  Insects already oresent,   or as predators.     I know of no narasltes 
which    In themselves,   cause  damage.     Ultimately,   in the  control of 
household Insöcts,   this category will achieve great  Imnortance 
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If.     Bflslc blolofflcal  Infomp.tlon on insects. 

In this section I Intend to notice briefly some  joints In 
the blolopy of Insects «'hlch are  reoulelte  for the understanding of 
what  follows and  for n  reasonable  systen of control neflsures  and 
regulstlons, 

Ifl.     Structure  of Insects. 

The body of nn Insect  Is  divided  Into throe  regions 
which,  beginning at the  front end,   «^re:    head,   thorax,   p.nd abdomen. 
In ndult Insects  there  is usually no difficulty  in distinguishing 
these  thr^e   regions.     iVe  begin with *>  descrlntlon of these  regions  In 
the  ndult.     It  is not my intention to be exhaustive with regard  to 
unimportant   structures. 

The "-hole body of an insect may be  thought  of as 
composed of a  series of horny rlncrs enclosing the viscere,   each  ring 
being rttnched to the adjscent ones by nn extremely thin portion of 
the   same horny material,     The  same  ring structure  is also character- 
istic of the  true appendages. 

The head is ^ horny c^osule usually of somewhat 
globular form.     It bears  several ao^endnpes and the eyes rnd mouth. 
With but t*o or three exceotlons  the  Insects with ^hich we deal oossess 
eyes.     These are  located on sides of head toward the  front,   nnd  are. 
comoosed of many facets.     In addition on the  tot) of the head near the 
center line  there may be  one,   two or three much smaller sinr>le  eyes. 
The antennae,  ^onulerly called feelers,   are usually slender and  many 
Jointed.    They are attached to the head above and behind the eyes in 
most c^s^s.     The antennae may be used as tactile  organs but  chiefly 
they are  the  seat of the  sense  of smell.    On the  lower front nart of 
the head will be  found the  mouth anorndages.     The  actual mouth opening 
is some distance behind  them at the base of a mouth cavity.   .Practically 
all the  Insects we are  Interested  in possess a pair of strong biting 
mandibles or Jaws.    Unlike  our own Jaws these work crosswise.     The 
actual biting edge  is toothed.     The  exceptional croups «^re  the moths 
pnd  the flies  in which,   so far as we  f>re concerned,  mandibles  "re 
wanting in the adult.    Behind the  mandibles come  two other Min of 
mouth parts.    They are not ^danted  to titlng *nd are  chiefly interostlng 
because  they "re  the main location of zhe  sense  of t»ste.    As  a 
consequence an insect may taste without taking any food  into the 
mouth.    These mouth parts may be modified, to form all or part  of the 
sucking tube with which adult moths and flies are provided. 

The  thorax is composed of three  segments more  or less 
firmly soldered together.    In passing it should be nointed out that 
bees,   '-«SPS and ants absorb  Into the  apnarent  thorax,   the  first  of the 
abdominal segments.    This  fact causes no ^ractlc"! difficulties.    With 
few rare exceptions the  thorax is provided with thr^e pairs of legs. 
This  is probably true  in the ndults of all the  species we list.    One 
pair of legs arises from each of the  three  segments.    The names of 
the  Important parts of the  legs are  shown in flpures 1    and 2.     In 
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rdcUtlon  to the  !#»£•  the   thorax n^y bopr one  or two oplre of miners, 
never nore.     The  winpt «re usually bro^d "nd lonp: structures but In 
few crses one  or both of the rvlrs  mpy be  reduced,   If not  -»'holly «'nntinpr, 
or nay be conslnerrbly thickened.     Tho  first nnlr of *ingf  prises from 
the middle  sepnent of the  thornx nnd the  second wir fron the  third 
segment.    In the  true  files  the one  onlr of evident vinpe Is the 
interior r^.lr.     In the beetles the  wings used for flight  ^»ro  the 
oosterlor ue.lr.     Tho  seme  Is true  of the enr^'lcrs. 

The underside of the  tins of tl e legs nay be  a  sent 
of the sense  of taste. 

The e.bdonen  consists of n variable  number of visible 
segments,   never nore than 12.    At first sight It does  not nossess 
apoendages but at the hind end are various accessory reproductive 
structures such as clasoers and egg layers whlch are partly,  at legist, 
aonendages.     In a few grouns  the tlr> of the  abdomen  la provided with 
a r?alr of thorn-like structures called styll.     It nay "Iso have  a mir 
of cercl.     These n^y hardly differ In annearanca  from sty]!  or they 
nay be very long many-Jointed tails or they may be a r^alr of forceps. 
When the  cercl  ere  tall-like  as  In  sllverflsh and nay-files  there  Is 
connonly orescnt  a  third tall  of similar structure  In the nld line. 

As will be brought  out further In Section lf3,   the 
young of Insects  In some  cases are exceedingly like   the adults,   differ 
only In smaller size,   lack of fully doveloned *lagf and  lack of 
development  of accessory  reoroductlve  structure.     In other cases the 
young are  of quite different structure  from the  adults.     The body 
regions are  often less distinct;   the  legs ^nd antennae  sh^rtor.or 
even ppnprently w^ntlnr.     Such young Insects,   called larvae,  nay ^Iso 
possess suckor-llke false legs on the underside  of the abdomen.     Wh^re 
It   Is necessary  to determine  the body  regions  this  can bo  done  by 
remembering that  the head consists of *  single  amnrent   segment and 
contains  the nouth opening and  tivt  the thorax does  not  consist  of nore 
than three  segments."   The  rest of the body is then nbdomen.     The  only 
cases  in which the body  regions must be made  out the heod  Is oulte 
distinct and  the  thoracic legs  "re  evident  and   timed with clawe,   not 
'•'ith suckers.   . 

If2.     Food habits  and  food, getting. 

The  insects with "hlch we  ?,re  concerned  fee^  by two 
methods:     by  chewing or by  suck^ncr.     In the  first  cnse  the  mandibles  "re 
well developed.     In the   second case  they are more or less wrnting and 
other mouth oarts are  developed Into some  sort of tubular aonnratus. 
The  young or larvae  of the  flies are  an excentlon since  they do  not 
have  chewing mandibles nor sucking mouth parts but  rather lap up 
liquified food produced either by nicroblc decay or by external 
digestion due  to the  insects themselves. 

It  is evident that   only the  Insects with chewing 
mouth parts  can,   generally  speaking,   attpck  solid foods.     Those with 
sucking mouth parts being limited to liquid food. 
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In those esses In '.vhlch there Is no great distinction 
between the stricture of adults and young both feed, almost without 
exception, on the same kind of food by the same method. Where, however, 
the larva'differs greatly from the adult It nay feed by entirely dis- 
tinct methods on entirely different food. This Is shown In the case 
of moths where for examnle clothes moth larvae chew UP dried animal 
substances or seeds and the adult Imbibes at the most only a snail 
amount of fluid. Probably the adult clothes moth takes no food whatso- 
ever. Even There the mouth narts of young and adults are essentially 
similar as In the beetles there may be a good deal of difference In 
their food.  The caroet beetles of the genus Anthrenus have young that 
feed mostly on dead animal matter.  The adults, however, feed mostly on 
Dollen and are common on flowers. Even In these cases of divergence 
of foods the adults lay their eggs under conditions suitable for the 
develoonent of the young and usually directly on the larval food. 

In general. Insects find food first by their sense 
of smell which leads them to It from a distance and second by their 
sense of taste which Identifies the food substance uoon actual contact. 
It Is highly unlikely that many of our forma find their food by sight. 

i vrloble develoxv- 
nest and sharing 

transportation occurs 
a bit of meat or the 
back as such and In 
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In ants, bees, and '"asps there Is 
ment of the habit of transporting food back to the 
It with other adults and with the young. This 
In two ways.  First, the actual food material, 
leg of fl dead Insect or a seed, may be carried 
the nest broken UP, sometimes by special Individuals, Into fragments 
suitable for eating. Or the food, nrrtlcularly If fluid, may be taken 
into the crop of the ant that finds It end so transported.  It Is then 
resrurclt^ted to other Individuals.  In the meantime, It.has been to 
some extent modified by digestive processes. This sort of food 
transDortntlon Is not entirely confined to liquid foods, 

lf3.  Reproduction ond development 

In their development Insects pass through a number of 
discrete stages separated by molts and these stages may be considered 
as forming 3 groups.  First, the egg; second, the Immature stages, 
«nd; third, the adult. 

The eggs of Insects are generally somewhat elongate 
small bodies Invested with a flexible and very Impervious shell. 
Within the egg the early development takes place and upon hatching the 
young animal is quite clearly sn insect, although it may differ in 
many'respects from the pnrent. The egprs of insects are laid in a 
great variety of situations but usually on or near appropriate food 
for the young Insect. In exceptional cases, such as the flesh flies, 
the eggs are hstched within the body of the female. All aspects of 
the development of insects vary in their speed with temperature. 
There Is however, a minimum temperature below which development does 
not occur Pnd similarly a maximum temperature above which the insect 
dies. It is generally considered that the minimum temperature is 
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the  seme for nil  stafres  of P  given aDecles but  It   Is known th^t  the 
rmxlnum tennerature  varies  slightly deTDendlnifr upon the  strge.     The 
Increrse In the  soeed of develoT)nent  Is considerably greater than the 
rate  of change  of the   temperature.     As a  rough guide we nay  say  th"t 
for each 1S0F rise of termera.ture  the  rate  of dovelonncnt Is doubled. 
Consequently all estlnates  of the  tine  required either for the hatching 
of eggs or for the connletlon of develonment are  uncertain unless stated 
In terms of the  tenoerature.     In general,  however,   the egcrs of most 
oest  Insects hatch within a  rather few days unless  they are  subjected 
to low temperature when they nay survive without hatching for weeks 
or oerhans months. 

The eg<?s of insects are extraordinarily resistant 
to most  of the  chemical arencies.used for insect  control and it  can 
generally be assumed that an insecticide will not kill egers,   although 
it kills flll of the other stages.     For this  rewson,   it  is often 
necessary to m^ke  t*© or more aT>ollections at short intervals   in order 
to kill  the young which have hatched from eggs ^resent when the  first 
ao^liction was made.    On the other hand,   insect  eggs are  readily 
killed by exoosure to elevptcd termer^tures and  sometimes by drying, 

While a majority of  insects with which we are  concerned 
lay their eggs loosely in the  food material r few make  special ^ro- 

either by inserting the egg into the  food mnterial,  as  in the 
the  grain weevils,   or by fastening it to the nateri"! as is 
the  bean ^nd r>ea wppvils and the powder oost beetles. 

visions 
case of 
done by 

The  inmpture  stieres  of insects,   after hatching,  are 
seoarated into two general  tyr>ee,   depending upon the method of 
transition of the l^st  imnnture  stnere  to the adult insect and on the 
method of wing development.     In the more nrlnltive  Insects these  im- 
mature  stages'are  called nymphs.    A nyrmh resembles the adult of the 
same snecies in most resnects except  for smaller size,   incomplete 
development of wings and of externol  reproductive  structures »nd on 
the whole  the  transition from the  ne^ly hatched nymph to the  «dult 
is a rather gradual one.     The exceptional cpses are almost entirely 
confined to aquatic Insects,   such PS may-flies «nd drrgon flies. 
Generally  sneaking,   in insects  of  this  type  th^re   is no quiescent  stage 
preceding the pdult. 

The  other type    of development  involves  young  insects 
which pre very different  In pppearance  from the  adult pnd TO  crlled 
larvae.     In  general,   a  Iprva hps th»  body leas heavily armored than 
the  adult,   shows  P much  less develonnent  of legs,   antennae,   "nd eyes; 
frequently has quite different mouth parts;   shows  no indication of 
growing '"ings.    When the  larvpe  Is full fed it ordinarily retreats  to 
some sheltered place,   often enclosinr itself in a   silken cocoon «nd 
molts Pt lepst once.    In this quiescent staee  it  is  referred to PS a. 
pupa.    After ■ resting period the adult insect emerges from the  pupal 
coverings. 

We have already spoken of the  relation between 
temperature  and the  rate of development and it  remains to point  out 
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thr>t  under n^tursl conditions, esoecl^lly In the tenner^te zone, nost 
sr>ecles of Insects must find some «Mp of rs^sslnp the winter.  The stp.sze 
In "'hlch this occurs nry he my  one of the develoonentnl stn^es rmd 
It nwy be Inv^rlnbly the s^ne one for n plven SDecles or It nny v^ry 
cnonp Indlvlduols.  In nnny snecles the life cycle Is less than annuel 
and only r>art of the Indlvldunls hnve to over-winter.  Hence, the 
preet vorlntlon assigned In the literature to the develonnentrl nerlod 
of a ^articular species.  For many Insects, It Is much more convenient 
to state merely the number of generations oer year.  In many Instances 
the same soecles of Ineect overwinters In the temoerote zone but 
breeds continuously In the tropics, 

I have not given much Infomotlon concerning the 
number of egars laid by Insects,  The variation Is considerable among 
Individuals of the same soecles.  The figures are not very trust- 
worthy.  The variation from one aoecles to another Is not extremely 
grert.  I would assign a ratio of ^ or 5 to 1 between the moat and 
the least prolific. Furthermore, such flerures give no Indication of 
the death rate during development.  Since the variation In fecundity 
Is relatively small, as a nractlcal natter the rate of Increase of 
an Insect population Is more dependent ur>on the number of Insects 
Introduced it the beginning than unon the number of eggs each one c^.n 
produce.  It win be quite evident that If we Introduce 10 fertilized 
females, capable of laying 100 eggs each, we give an Infestation a 
much better start than by Introducing one fertilized female, capable 
of laying 500 eggs. 

Ifk,     Requirements for existence. 

At the risk of being trite, I venture to summarize the 
well known requirements for the existence of Insects at a given point 
on the earth's surface. 

a. Air,  No Insect can.cret alomr continuously "With- 
out *n "dequate sutmly of oxygen.  On the other hand, nnny Insects, 
particularly adults, can suspend their resolratory movements for 
considerable periods of time, sometimes 2*4- hours or more, and cet 
along on air stored In sacs within the body.  This Is oosslble partly 
because Insects do not require large quantities of oxygen In unit 
time and "oartly because many of them en withstand considerable 
concentrations of carbon dioxide.  For this reason fumigation "Ith 
Irritant gases, for examole formaldehyde. Is unsatisfactory unless 
the fumigation times are very lengthy,  For this reason «Iso, It Is 
desirable to fumigate. If oosslble, at moderate or even elevated 
termerctures, In any event above 600F,  Below thtt temperature for 
many Insects the rate of breathing Is extremely low.  On the other hand, 
It Is known that under some conditions Insects are killed quite quickly 
If confined In hermetically sealed containers,  I have not found any 
adequate discussion of the contained gases but I would sulrmlse from 
the materials In which the Insects were thnt the oxygen In the con- 
tainer wns used UD very quickly. 
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b. Molsture.  No living organlen can survive 
Indefinitely without moisture. Many Insects, particularly adults, 
have ion' rates of moisture loss, but they do lose water.  Conseauently, 
we find in all the cases '"hlch have been Investigated that some water 
as such must be contained In the food, the amount depending ur)on the 
species of Insect and to a lesser extent upon the kind of food.  It 
seems to be a fair generalization that the minimum amount of moisture 
in the food Is, at least, 6#, for some snecles It Is, of course, very 
much higher and It Is Important to note that this figure Is below the 
moisture content of most of the substances like wood or grain which 
we think of as perfectly dry. 

c. Food.  So far as our knowledge goes at present 
we can define the food of Insects only In terms of very complex material 
ffe may hope ultimately to be able to state It In terms of chemical 
entitles.  However, this Is less Important than It sterna because Insects 
choose their food or the food of their young apparently In great part 
on the basis of substances -»-hlch hnve no kno^n nutritive significance. 
Th* most Important of those are undoubtedly odoriferous substances. 
A homely example of this Is the attraction of carrion feeding files 
bv the flowers of the skunk cabbage and the carrion flever.  In a few 
cases  In *ny event, the adult actually determines the presence of 
Proper nutritive materials.  This Is the case In the Powfler post 
beetles.  Consistency may PISO be a factor In food choice, although, 
In general, this affects the Individual and Is not Involved in the 
choice of eee  laylnr site by an adult female.  For example,  one 
Insects can attack ™hole unbroken grain "here other Insects are able 
to attack only grain which has been previously Injured.  This «pre«r8 
to be due to the relative ability to bore through the br*n Inyers. 

d. Temperature,  I have already spoken of the 
effects of temperature under 1Q and but little need be added here 
beyond pointing out that the total "mount of heat available plays a. 
part In the existence of Insects.  For example, an adult Insect may 
survive at an average temperature too low to Permit of reproduction. 
As ■ consequence some Insects m^y occur out-of-doors In temperate 
zones in the summer but do not, so far «s «e know, reproduce under 
such conditions. 

e. Enemies.  It Is perfectly obvious that no Insect 
can survive In the face of an overwhelmlwr population of Its enemies. 
It Is not appropriate here to go Into a long discussion of Insect 
enemies.  We will point out, however, that occasional Infestations of 
food Infesting Insects or of wood boring beetles are eliminated by 
predaceous Insects, although, generally spenklnr, the latter Insects 
are repwrd^d «Ith ns much distrust as the real Infostant,  Certain 
types of insects are unable to exist In competition with  a heavy growth 
of molds but here agnln the cure Is at least as bad as the disease. 

If5.  Distribution and dissemination. 

It Is perfectly obvious that an animal can only 
survive In such places as the environment completely meets at least 
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Its nlnlnun reaulreraents for e.rletence.     The general nature of these 
requirements hf»s nlrepdy been discussed in If4.     The  chief  elernlflcfince 
of the preceding statement  Is  th^t we do not find ordlnnrlly p unlfom 
distribution of nninpls over wide nre^s.    For example,   in northeastern 
Aneric*» the blvck cockroach is P house  insect snd Is wanting,   there- 
fore,   ct all  those joints which are  not occunled by heated buildings, 
in suite of which "e  say that its distribution is  coenooolitan.    What 
we  really nenn by such a  statenent is  th^t the bl^ck cockroach  is *s 
nearly uniformly distributed over the earth's surface as its  special 
reouirenents for existence  nemit fnd th^t It nay be  expected to ^nnear 
at any ^oint where those requirements becone estoblished in the future. 
In "drition to the restriction of distribution Irroosed by the character 
of the environment there are  further restrictions  irmosed by natural 
barriers,   such as bodies of water,   deserts,   and mountain ranges.     The 
effect  of these barriers is different ur>on different insects.     Certain 
insects of nowerful flight,   for exanDle,   are able  to transgress most 
barriers of moderate extent.     They may oven annear far north of the 
^reas in which they  can breed.    Perhaps  fortunately almost  none of the 
oest  insects h^ve more  than quite limited oo'fer of flight,  but   this 
tyne  of distribution does cone  into the  np-rlcultural picture, 

A large number of nest  insects «-Ith which we are 
concerned may be  considered as domesticated  insects and th?  question 
may well arise:     have  their characteristics been changed re  a  con- 
sequence  of dom^ sticht Ion.     I  think •«  can safely  say  "No11,     It is 
true  th*t  the  domestication h^s bean  an advpnt.nge  to the  Insect from 
the noint  of vie» of more  repdy dispamlnption and mere uniform living 
conditions,   but so far as I  can see  none  of the  Insects h«ve boon to 
our knowledge  altered by domestication,   although one  or t^o of then 
are oerhaüs  not  now known in the »lid  8t»te.    Thla enables us to 
"nswer nesratively another question;   namely,   whether it Is likely that 
the  introduction into dwellings or storehouses of an Insect  not^now 
found there «ill  result  in the  Insect becoming sroclflcally  pdanted 
to  such an environment and more difficult to eradicate. 

Insects may be disseminated in two main «^ys, 
naturally and rrtiflcially.     N^tur^l  dissemination defends either UDon 
the unaided efforts of the  insect or unon its carriage by some natural 
agent such as »ind,  water or another "ninnl.    It  Is evident  that this 
is 0  slow «nd,   from the  standnoint  of the  insect,  hazardous  process. 
ArtificiPl dissemination is the tr'-nsnortrtlon of Insects from rilace  to 
nlpce by man and  in the  cse of many nests this is an extremely 
satisfactory method.     The   insect  need merely find  an armronriate  food 
pnfl   stay in it and it will be carried then to *ny  region to which the 
food  itself is taken and there it has usually a good  chance  of  finding 
uninfested and annronriate  food.    Undoubtedly rll of the cosmopolitan 
nest  insects «re of wide distribution due  to artificial dlsseralnption. 

There  are  certain tynes of insects,  nartlcularly 
termites,  which are difficult to disseminate.    In such cases,   it does 
not  suffice  to carry one fertilizer! female.    In general,  both a male 
and  female  »re reoulred nlus n greater or lesser number of "'orkers, 
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a strange  locality, «rutioiai Introduction of a termite  into 

recently written f.LJw*VL^JJ^i?1*5' of e»"'»™!« has 
infestations and of so^ of the ne,°°"l} ^"f f0^u^ve to insect 
*Uch I quote «th • fS ^odmcatlonsf        Production of nest insects 

Household conditions  conducive  to pest Infestation. 

s1clnsf'hslAroUrmU.1oaji.0n 0f ed^le "aSte " -"•oi.^.S^^rt.,. 

l?ck o3f xljff Ä^tÄll1^^^^* •^» Of *•-•"*.. 
stacking of cases. iraoeneotiy closed containers.   Incorrect 

hair a^nd E&£ ^.9tl0 anlm813-   lnd00" °r ""der buildings -  shed 

access^way^f6^^?^^^1- " Tn^f^t'T ^Z »f* or 
ings. o^^cning,   msuiriclent sr^ace under build- 

Means pf Introduction of oests. 

(2)  Cheese  eklpoers -  aged cheese. 

^nes^nd1^"68 ", "^^lUng cured meats,  hide. pones,   and dann woolen naterlplq    f,,^o    v,„«       J.    1*' 
and  other animal oroducts    etc '       lr'   feftth^3. 2.     By man. ' * 

{1) ^M^S:.1.^!^ stores and —h— 
(b) Propinquity to Infested native materlniR 

Relations of Insects within the household. 

(1) Honeybees nesting in chimney attract - 
Wnxworms 
Demestld beetles 
Flour moths 

I?)     T Anta 

nay soon be^0^1'^:   Cereal8'  M9* fruit8'   ^d other products 
Demestlds  living  on the  cast  skins 
Parasites, and prtdaton attacklnp- then 
Scave^ger^beetles  and files  feedL^on 
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In order to  sho"-  the extent   to which nest  Insects have  become 
wldesvrePd I  Introduce  the follo^lnp tflbulptlon of the  total  nunber 
of  snecles  so far listed,   and the  nunber of  snecles having P  "flde 
distribution: 

Total Total of 
S-necles Cosno-    Wide-        Tronlco-     3 Preceding 
on List üolltan    spread      oolltan        Columns 

- ■ m                                         -1 M ■■■ ■■1.— . ■■»               +mmmm ■ ■■       mmtmmm                             1 1                                     1 

Thysrnurp                       11 2                                    1                     3 
Orthoütera                     23 5                                    7 
Demantera                       4 2                 1 
IsoDtera                      137 1 
Emblontera                       1 
Enhenerootera                 2 
Psocoütera                     19 2                                                         2 
TrlchoDtera                   12 
Leoldootera                 102 20                 6                 6                   32 
Coleootera                  5^7 66             M>              16               126 
Dieter?                            71 3                 5                                        i 
hymenooterfi                  SS 2                5              1° 
Ar^chnldo                       ^-1 .JL              -JL                

105g 103 6k- k2 209 

lf6,     K^ys  ond  their use. 

In order to w»l» -oos^lble  the  Identifications  of the 
major e-rouns of Injects rnd  closely related animals resoonslble for 
damage I  Introduce  In this  se:V.on t^o keys.     Other keys "'111 be 
clven In l^ter sections.     It ^111 be  seen on turnlnr to thp first 
key tlvt  It consists of  sets  of numbered oaregraohs.     The  nrrnprr^ohs 
under n given number contain mutually exclusive  grouoe of character- 
istics.     With  the  sneclnen  or drmape  In hand  one  comoares  the  ^ctuol 
object wlth  the   statements made under the  r^aragraoh numbered  wl". 
One  of the  sets  of chnracterlstlcs  phould agree  «itll the.sopclman, 
pnd  to the  right  of this  riara(?rpr>h ^lll be found either *  n^me  or a 
nunber.     If.^  n^me Is found,   th^t   la  the  required  nns^er.     If P  number 
Is foun^  the  statements under that  number are connpred end  *  new 
choice m^da.     This process   Is continued until rn ^ns^er Is obtained. 
If »t ^ny ^olnt no choice  cBn be made,   th»t  Is  none of the  statements 
enrily completely,   then the  object  In hand  is  not  included  In  the key, 
or some error h«s been made   In one  of tha  choices.     PprtlPl  »graement 
Is  not  sufficient.     If It  la Imnosslble  to decide between the  t"'o sets 
of  statements  one may contlnua  es  though both ^ere  tnie ^nd  pt some 
later oolnt   It «'111 nrobably be nosslble  to decide  »hlch  Is re«lly 
correct. 
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Key  to distinguish the  chief grout)8 of Insect-like nnlmle.. 
(All references «re  to Flprures 1 *nö 2} 

1 No nntennne;  legs ueuftlly four nairs,   never more; 
body divided into not more  than two regions rno 
often not  cleflrly divided,   trie leg-b^^rlnp refrion 
«ül^ys  fueed «-ith the herd,   {tie.  A) Ar^chnidp 

Antennae nresent,   legs, . three np.irs. or five,   or. 
more;  body divided into three nore or less evident 
regions      

Antenn«e not evident;   legs   anting or.quite  short, 
body soft,   nore or lose 'vorm-llke    regions  ^fcure, 
even the herd nry be  indistinct,   (fig.  Q.Y. Z.A.A.) some  linnPture 

insecto  (grubs 
?nd  nng.Tots) 

2 Not more th*n three r^rirs of evidently Jointed. 
legs.   (fig.  B) Injects 

2».    At Itfttt  five  «nd  usurlly seven n«Irs of Irgs,   ,     certain CniRtrce" 

2"    At ler.st  fifteen tMllri  of legs «yrlwodi 

Key to certqin orders of insacte 
(All references ^re  to Figures 1  «n^  2) 

Wings developed  ,.,.,....«•••«•«  * 

Wings -«"anting ** 

The   fore vings horny,   lerthery,   or r>Rrchnont- 
llke,   «»t le-fist rt the b«Be,   the hind »ings,   if 
present,   thin,   «nd nenbrnnous.,   ..........     3 

The   fore wings nenbrfinous      7 

The   fore ^ings veined,   (flg.  C)      ^ 

The  fore wings veinless,  uniformly horny pnd, 
at  rest,   concewllng the hind «-inc-s.   (fig.  D)   .   .     b 

Mouth ^arts modified to form P'Jointed benk ,„    4   ,.      x  -K _ 
for niercing ?nd   sucking,   (fig.  E)   ......   ..   ..   ..     (Hemlt)terp)  bugs 

Uouthtiarts fitted for chewing,   (fig.  D 5 

Hind ™inge not  folded pnd very slnllpr to the 
fore wings (IsoT>tern)terrute 

S1.    Hind wings'folding,   fnn-like,  bronder thpn the ,^ ^    .,      s 
5        fore wings,   (fir.  F) (Orthorrterp ^ 

' hor)T>ers,   cricket? 
roaches 

1. 

I». 

2. 

2'. 

3,. 

K 

^!. 

5. 
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6.       Bo^y ending  in nowble  forceps;   »ntenn^e  long, 
threnr-llke;   fere .winirs  shorty  hlno  win^a . . 
rellcpte,   nearly circular;  elongflte Insects, 
(fir.   O.H.) (DernaiDters) 

* earwigs 

6'.    No forceos; .antennae y^rlou^  but usually   .   .   . 
elevcn-Jointedj  forewinprs usually cover 
abdomen    (Coleo^tera) 

beetles «n^ 
weevils 

7..  '.Vith four "'Ings    g 

7'. With two "'Inrs; nouth narts fornlnp a Dro- 
boscls, no tails. (fl<2:. J)    (Dlotera) t^O- 

'«'Ingec1  files 

g.       Mouth nflrts  fitted  for chewing   .  9 

g'.    Uouth narts  fitted for sucklnp and forming.a 
colled  tongue  (rprely .»'anting);   body an^ wi^g? 
covered with scales;  antennae nany-Jolnted, 
(flT,   K)  (Lttil«ot>ttrt) 

noths 
9,       Tarsi  usually flve-Jolnted;  hin''  ^Inrrs  s^pllar 

than fore wintrs rnd lylnp: flat  over the body 
at rest,   wings with rather few veins;  abdonen 
usually  constricted  at bape.   (flrr.  U,N,R.)   .   . (Hynenor>tera)pnt?, 

bees,   wflsris 

9«,     Tarsi  2-,   3-,   or ^-Jointed  10 

10. 'Vlngs  very  nearly equ^l  In size,  held  flpt  over 
abdomen "'hen «t rest,     (flg.   N) , 11 

10',    Hind '"inss  snnller than fore wlngs, .held  roof- 
like over the  abdonen,   exceot ^hen the "-ings are 
reduced an^  thickened,   (fig,  N)  (Psocor^tera)  book 

lice 

11. Cercl nlnute, (fig, B)    (Isor^ter*) ter- 
mites 

11'. Cercl conspicuous; total Joint of each front 
tarsus swollen, (fig. 0)     (Emblootera) 

embllds 

12. Body nore or less Insect-like, I.e.. with nore 
or less distinct head, thorax, end abdomen; with 
Jointed legs end capable of locomotion, (flg. Q,)    13 
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12'.   .Vlthout distinct boc'y  regrions,   or '"Ithout  Jolnte'" 
le^s, or Incanoble of loconotlon. , (flcr. Y, Z, A, A,) 27 

13. Living on Innr,  without gills 1^- 

13'. Innfture Insects, living In w^ter; upunlly 
with gills,   (fig.   r7(X.) 26 

14, Very ^ellcnte and usually nlnute  Insects, 
nouth ^arts not evident 15 

l^1.  Mouth ^nrts  fitted  for chewing (if bor'y Is 
scaly,   see Thysenurp)      .....         16 

15, Abtönen  of 10  segments;   bor'y  scnly;   three  tnlls       (Thys^nurr1) 
bristle   tnlls 

15'.  Abtönen  of 6 or fewer  segnente an^ visually n 
sr^rlnclng r^nnretus  nenr Its tin,   (flg.P) ....     (Collenbol«) 

s^rlngtalls 

16. Unriersl^e of abtönen without legs 17 

16*.  Ab^or.en with 5 ^alrs or less of fplse, 
unjolnte^  legs;  abtönen not /"istlnctly 
senarate^  fron thorax,   caternlllrr-llke 
larvae,   (flg.  Q)   .....,..,,,,,...     (Lenl^o^t«™) 

no the 
17..   Antennae long "nc1 distinct 1? 

17'.  Antennne very  short;   larvae;   not  cnter- 
^lllrr-llke (Coleo^ter«) 

beetles 

lg.     Abtönen  ending In strong,   movable   forcens. 
(fig. G.) , (Derma^tera) 

• • * — 

IS1, Abdomen not ending In forcens  .....  19 

19. Abdomen not much narrowed "t base 20 

19'. Abdomen strongly narrowed at base; segments 
of thora,x not movable on one pnother. (fig. R)   (Hymeno-otera) 
* ants 

20. Very small (l/g" or less) louse-like snecles . .  (Psocontera) 
bookllce 

20'.  Not louse-like,   usurlly larger         21 
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21.    Hlnr1 legs fitted for Jurying,  nth eriLirget^ 
thlphs   (fie.   3.) •   •     (Ortho^ter-O 

crickets qrtf 
prrftssh owners 

21*. Hlrr" legs not flttp^ for Junnlnr.   (fig.  T.).   .   .     22 

22. Antennae  thread-like,  nnny-Jolnter';   cercl 
present  (flg.  B.) ....,,     23 

22'. Antennae usunlly with eleven Joints;   no cercl.   .     (Coleonter'O 
beetles 

23. Cercl  '''Ith more  thnn three Joints,   ,   T   .   .   t   f   i     2^ 

231.  Cercl *ith one-three  Joints 25 

24. Bor'y fl^ttene^, .ov^l;  henc^ turned fiovn nnfi       .   . 
nore or less concenled un^er the  front  of the 
thorax  (fig. Y)      (Orthontera) 

roaches 

24».  Bc'y elongate;   cercl very short;  her' horlrontnl, 
not  turned un^er front  of thorrx.   (flsr.  V,)     ...     (Iv^ortern) 

termites 

25. Front tarsi not enlarged, (fig. B.)   (Iso^tera) 
termites 

251.  B^sal  Joint  of each front  tarsus  swollen,   (fir.  0) (SnMo^tera) 
enbll^s 

• 

26. Body In a  case n^e of  s^nd,  bits of le^f,   etc; 
pnlnrl  Is sonewhat cater^lllar-llke;   sonetlnes 
In burrows,   (fig.  W.)       ....       (Trlchontera) 

ca^ls worms 

26'.  Bo^y not  enc^se^  In a  shell;  «'Ith external 
trills;   two or three long trlls,   (fie.  X.)   .   .   .       (Sphenero^tera) 

mayflies 

27. '.Vlth a more or less distinct head one  chewing 
mouth pprts;   body  stralpht or C-shaned    ....   .   .       (Coleootera) 

beetles 

271,  Hear1  scarcely evident   ..,.,....«....      2? 

2S,    Mouth nr.rts  fitter*  for  chiving,   distinct, 
(fig. Y)       (Hymeno^tera) 

woo* wastts 
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23'.  liouth parts, scarcely 9v|d$nt;   body strongly 
tapered toward the front In moat cases. 
(fig.   2,   AA.)        (Hymenootera) 

ants,   bees, 
M »^           . some  wasr»s 

and (Dlptera)   two-winged files    .   ..     29 

29..  Larva In some kind of nest or excavation,   (fig,   Z.)    Hymenoptera 

29,. Larva In meat, "fruit,   cheese,   or decaying 
material,.(fig.  AA.)          Dlptera 

If7.    Glossary. 

Here are given definitions of most of the  Important terms 
used In the present report,   and some others which are likely to be 
encountered In the less technical works on Insects.    It Is not feasible 
to glv? a complete dictionary of entomology;  however,   Torre-Bueno has 
rather recently published a book defining all of the  terms In ento- 
mology. 

abdomen.- the hlndermost of the  three main recrlons of the body;   It 
normally consists of six or more  segments and bears neither legs nor 
wings. 

antenna - a movable,   unbranched segmented appendage,   situated on the 
head;   it Is usually  slender and orojectlng;  popularly called a 
"feeler11. 

caterpillar - the lonf-,   worm-like  larva of a  butterfly or mothr nlao 
sometimes the  similar Inrvae of such Insects as aawflles. 

cercus -  one of a pair of tail-like  segmented  structures projecting 
from the hind end of the body;   rarely consists of e  single  segment. 

chrysp.lis -  the pupa of most insects having complete netamorphosie. 
especlolly moths and butterflies, 

cocoon -  the envelope,   often largely of silk,   which the larvae  of many   ' 
insects form about  themselves,   and in which they pass the DUPQI stage. 

false leg - a segmented projection from an abdominal segment of a cater- 
pillar,  provided at  its tip with hooks and a  sucking disc,   but not 
with  claws;  also called proleg. 

frass - powdery or sawdust-like material resulting fron the  chewing 
activity of an Insect, 

grub - t thick,  worn-liko larva,   often bent and rather inactive;   the 
legs very  short or wanting, 

head -  the  first of the  three body divisions of p.n insect,  usually 
forming a horny cnpsule;   it bears  the eyes,   antennae,   and mouth oarts. 
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larva -  the  Immature,'vimrless,   feeding stacre of an Insect having a com- 
plete metamorDhosls. 

BftffOt -  aoft-bodled,   legless larva,   usually straight and tapered toward 
the two ends, 

mandible -  Jaw;  more  soeclfIcally,   either member of the anterior oalr of 
mouth narts;   In most  Insects adapted to biting or chewing. 

membranous - thin,   tough and usually shiny and transparent;   often 
resembling cellophane  In am^earance. 

met^raorohosls - an ar^arent change  of form or structure    Jj«« •♦•a'111 

those  insects which nass  through larval,  rjur^al,   and adult stages. 

mouth hooks - the hook-shaned,  horny structures which represent the raout 
Dprts In fly maggots. 

nymoh - a young stage of an Insect which possesses gradual or Incomplete 
metamorDhosls, 

ovipositor - a  specialized organ at  the hind end of the body for deposit- 
Ing eggs. 

nalous - a  segmented structure attached  to a mouth nart,  usually serving 
the senses  of taste and touch, 

nroboscls - an espentlally tubular prolongation of the  region about the 
mouth to form a  sucking organ.     The  mouth oarts are usually enclosed 
within It. 

nuoa -  the   stage,  usually quiescent,  between larva and adult  In Insects 
having a complete metamorphosis. 

Duporlum -  the  last larval  skin which encloses  the rmpa In the  two-winge. 
files. 

queen - In the  SOCIPI Insects,  a female actually functioning In repro- 
duction, 

rot -  in wood a loss of strength which  Is not accompanied by the obvious 
removal of substance;  more generally deterioration due  to the action 
of microorganisms, 

segment - a portion of the body or an armendage  enclosed In a horny  ring 
and attached by a  Joint  to one or two similar segments. 

stylus - movable,   segnented,  usually pointed process;   one may arise  from 
the  attenuation of such an axjoendage  as the mandible. 

thorar - the middle  region of the  body,  between the head and the abdo- 
men;   It bears the true  legs and  the wings.   If these are ^resent. 
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2.  DISCUSSION OF THE MATERIALS ATTACKED AND 
NOTES ON THE DIAGNOSIS OF DAMAGE 

It I? the TDumose of this section to Indicate under each groun of 
materials (there are 52 such prour^s) those organisms which are most 
freauently found as pests and where possible the tyoe of danape for 
which they are responsible; the distribution and expected Intensity of 
the damage; the significance of Infestations of the ^articular grout»* 
of materials In relation to Infestation of other groups of materials 
It Is also our Intention to show the relation of the Infestation to 
the use of the Infested material where use can be made of It; to give 
clues to enable.oersonnel In the field to deteirolne causes of damage, 
we »111 further Indicate the general nature of the Prevention and cure 
of Infestations. 

2a.  Food and closely related materials. 

The subdivision of the very numerous materials comprised here 
Is a matter of some difficulty, and we must admit at the outset that a 
completely logical subdivision on the basis of a single principle has 
not been adopted. Actually account has been taken not only of the 
chemical nature of the materials but of processes of preparation; the 
relation of the materials to specific crroups of Insects; and the'fact 
that certain native produce serves In some regions as a reservoir for 
food Infesting.organisms. 

2al.  Grain, Including rice and buckwheat ^nd Its products. 

I have Included here a very large variety of substances 
which, although as different In their appearance AS threshed wheot and 
shredded wheat", have none the less very great similarity in chemical 

composition especially the hl^i starch content and ühe gluten content, 
To be sure grain contains more fat than most of Its products.  However, 
the Insects associated with these numerous materials are very similar,' 
There is not even a very large distinction evident among the Insects' 
associated with the different species of prraln, except In so far as 
particular grains are raised In well defined and limited areas.  Corn, 
for example, has a few pests restricted to the Western Hemisphere and* 
there are slmllprly a few special pests of rice in eastern Asia, but 
when these same grains are raised In other parts of the world they have 
In general, the pests associated vlth other grains of the sflme region. ' 
There Is more distinction to be drawn between the raw grains and certain 
of their products.  In this connection It Is rather striking that the 
reports of pests associated with cracked grain and with animal feeding 
stuffs which presumably have been subjected to a mlnlmuip of deaaturation 
are more similar as well as more numerous than those reported for the 
sophisticated dry cereals sold as human breakfast foods. 

There are some 2^6 Insects and mites now recorded In 
connection with these materials.  Nine orders of Insects «re represented 
mostly by very few species.  The table below gives the number of species 
for the orders of Insects and mites, 

(Table on next page) 
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Sllverflsh 1 
Crickets pnd roe ehe s 6 
Termites 1 
Embllda 1 
Bookllce 6 
Moths 39 
Beetles 159 
Files 2 
Ants 2 
Mites Jl 

2h6 

I.Tiuortant beetle ffliillles 
Anoblldae 6 
Bostrlchldae 7 
Cnlnndrld^e 4 
CryotoiDhagldae 9 
Cucujldae J 
Demestldae 15 
Lathrldlldae 16 
Ostoraatldae 5 
Ptlnld.?e 16 
Sllvrnldne 6 
TenebrlonldPe 30 

Damage by Orthonter« Is usuplly not serious  since  they 
«re  not,   PS «  rule,   nrone  to feed on dry ^nd hard naterl*ls.     There  Is, 
of course,   conslderpble  doubt about  the  real significance of the book- 
lice  In connection with my vegetable naterlfll and It Is  not unreasonabl 
to supgest th«t prr^ln In whldi they rre found Is,   In any event,   slightly 
nold./ or too dano. 

The notha  of stored prpln fall Into two npln crouds. 
Th*  larger of these consists of Insects ordinarily feeding on dry 
n^tprlais.     For exnmole,   the Eohestlns,   the Indlnnnerl noth,   the 
Europeen grpln noth,   md Anprounols crraln noth and  the various snecles 
of Tinea.     The  second  crrour» Includes  i  few species  that feed  on pr^ln 
In the  field *nd n^y emerge  fron It after It Ivs been brought  Into 
store. 

As would be exnected,   th*  iarnreat. nunber of soecles 
associate! with grain Is  contributed by the beetles and here the 
relatlonshlo to grpln Itself is even nore variable.    There nrot   of 
course,   considerable  numbers of species of wood boring fainlllea, 
Anoblldae,   Bostrlchldae,   Lyctidae,   «nd Scolytidae,     Next there are 
eone  sr>eclee that   seen to have been orisrinally associated with  seeds 
on the olant,   such ns the Calandrldae and orobably the  Tenebi'lonldae. 
Third,   there are  .lone species,   such as the  Clendae,  which were orlfflnr»! 
pt least,  feeders uoon other grain Insects,  but which now ore either 
sufficiently frequent in grain to be  a raere nuisance because of their 

as  seens to be  true  of Tenebrlonldae  ^nd sone of the 
have  changed fi'om nn Insect feeding habit to a groln feed- 
some extent.     In the  next tdace we  find the  Cryotorrtiagidae 

and  Lathrldlldae  ^nd probably still others whose main interest  In the 
grain is for the  molds which nay be nresent.    And finally,   there are 
sone  few scattered species whose  sicnlficance  is unknown,    A consider- 
able proportion of «rraln beetles are  now cosnorolltan »nd r>erhar)s a 
quarter of them are  normally feeders  on other substances than cr^in 
oroducts. 

presence or, 
Dermestidae, 
ing habit to 

It  is well known that  the ability of beetles,   esr>eclall 
to attack sound grain,   is variable.     The lesser grain borer,   the 
granary weevil and the  rice weevil may attack perfectly sound,  hard 
grain but many of the weaker soecles,   such a a the   saw-toothed grain 
beetle and   certain flour beetles aooarently only attack gr»»ln that has 

22 

- 



already been damaged by some other neans. 
to be more associated with grain products. 

As a  consequence  they tend 

The  29 soecles of mites associated with grain,   so far 
as we know,   are all nrlraarlly Interested either In molds that may be 
growing on the grain or Its oroduct or In other Insects or mites thnt 
are oresent. 

The oroblens of oreventlng or treating Insect 
Infestntlons  of grains  Is  the  subject of a large literature.    We may 
conclude  that  the Infestation of nrraln and Its products takes Dlace 
with great readiness.      Grain can seldon be  stored under ordinary 
conditions  for any great  length of time without acquiring some degree 
of infestation.    Once established such an Infestation builds ux> very 
raoldly to a oeak value  and If any grain Is added to the bin,   this 
high oomilatlon of Insects  Is easily maintained.    Hence,   the oreventlon 
of grain Infestation Is  very difficult.    It  Is  aT)oarently not possible, 
as yet  to store large quantities of grrln in Insect tight containers, 
although this,   of course,   can easily be done for a  few pounds of grrln. 

The best procedure 
bins pnd their contents at reasonabl 
«'1th hydrocyanic acid or with methyl 
possible to completely clean Infeste 
funlpr"tlon this Is probably not cons 
not ranch hlsii levels. Heat has rls 
view of the killing of Insects Is sa 
for Its effect on the gr^ln Iteelf,. 
other ground products Is some^hPt le 
except the egcrs cr*n be screened out. 
kill even by fumigation. 

appears  to be to fumigate both the 
e  Intervals,    This may be done 
bromide.     Although It  Is not 

d grain of Insect renslns after a 
equentlol  If the  Infeetatlone do 
o been used »nd from the point  of 
tlsfoctory.    Not  as much may be  sold 

The dlslnfestatlon of flour »nd 
ss troublesome  because most  stages 

Insect egsrs are difficult  to 

The ordinary specifications  for moisture  content In 
grain and flour permit  13^ »hloh  Is well above  the level requisite  for 
the  growth of the  ordinary beetles.    It  Is  not  likely that moisture 
contents above ^\% would be  safe  against all grain pests  in wnrra 
regions,  although between 6 and S% would protect against most of them. 

known by one or 
is the presence 
may amount to a 

The  presence of Insect  infestation Is usually made 
more definite symptoms and the most frequent of these 
of powder derived from the feeding of the  Insects.    It 
considerable proportion of the  grain, 

has The second symptom Is the presence of grain *hlch 
been partly eaten a^ay or which shows perforation. These symptoms 
spply to most of the pr^ln pests except the mites. In addition, moths 
end embllds spin silk as they work which results in.an untidy webbing 
together of broken grains, powder, and excrement, this webbing is 
usually most conspicuous it the surface of the mass. The only sure 
wpy of determining the presence of mites Is to find the animals them- 
selves. The finding of Insect remains In grain and grain products Is 
not necessarily proof of present Infestation,  It may merely Indicate 
that the product was derived from badly infested raw materials. 
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2a2,    Meat and fish,   fresh or unspecified. 

Some 62 Insects and mites have been recorded In 
connection with fresh raent and fish.    As mlrtit be exacted they show 
a very different distribution among the orders  than Is true  of almost 
pny other material that we  shall consider,   since this category Includes 
the only moist unprocessed oroteln foods.    The  ordinary feeders on 
starches are almost entirely wanting,   as are also the  feeders on dry 
oroteln,   for the most oart.    The  Insects which fall here are primarily 
oredators and   scavengers;   from the  standpoint of the blue bottle fly 
even the freshest meat Is carrion.    This  Is true,   for examole,   of the 
three clerld and four dermestld beetles which have been recorded «nd 
It  Is even more  true of most of the ^6 files,    We,   therefore,   turn 
our attention particularly to this last order.     The  literature  on the 
vests of meat end fresh fish Is very unsatisfactory, but  I have tried 
to list  those  snecles which have been actually  reared from meat end to 
Ignore  those In which only the adults visit meat without evidence fhat 
the young mpy nature In It.    With the exception of the  cheese  skloper 
pll of the  files given are  fairly closely related, to the house  fly. 
On consulting the ao^endlx It will be  found that oractlcally all the    . 
records come  from four localities,  Europe,  North America,   the Oriental 
region    and Australia.     This does not,   by any means.   Infer that  attack 
on neat will not be severe  In any ^am or tenoeratc region,  but merexy 
thPt  careful studies of the  lrroort*nt genus Serooohaga have been made 
only In the regions Indicated.    This  genus contains very numerous 
species In all narts of the *orld.    It can be said with certainty, 
however    that by no means ell of them attack neat.    The generr. 
CalllT)hora?nd Lucllla will certainly prove also to be of great 
importance.    They ere "respectively the  well known blue bottle and cere en 
bottle  files.    The cheese skipper Is a  special  case.    It appeers.to 
be normally •  feeder on cheese and smoked meats,  but has been reared 
from fresh meat.    More will be  swld about It In the next  section, 
(p.  112-113) 

The ability of some  of these files to find meat quickly 
Is very remarkable.    I have myself seen green bottle files depositing 
larvae  on anlmela dead less than three minutes,  although living animals. 
In the  same  room were not bothered.    Moat of these files hatch their 
eggs within the body a few at a tine  and deposit or "lay" young maggots. 
They do not have  to nake actual contact with the meat to do this.    It 
wee  shown msny years ago that blue bottle files would drop their.l«rvae 
from p height  of more than a foot onto meat and that normally they.fly 
above the meat but will not approach  It  so readily from the  side.    Hence 
the  general custom of having a fixed top for meat display counters. 
The prevention of "blowing"  of meat by files consists primarily In  . 
preventing access of flies to the neat  containers and preferably even 
to the  rooms  In which the meet Is.    This can be done with screening. 
Infested meet nay sometimes be partly reconditioned by trlmnlne. 

A fe^ species of ants ere especially attracted to 
neat.    These nay be handled accordlnc* to the methods given In section 

( four for ants In preneral. 

The best diagnosis of Infestation of meat  Is based on 
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the actual flndlnc? of the Insects or their younp, 
beetles nay make fairly characteristic tunnels In 
behind cast  skins. 

but  the  larder 
the neat  and  leave 

Roaches 
Moths 
Beetles 
Files 
Ants 
Mites 

1 
2 
9 

^6 

2a3.     Dried and  smoked meat and  fish. 

In general the  tyr^es of Insects which attack these 
substances sre  the  same  as  those  that attack fresh meat,   but It will 
be  spen at once  that there  ©re meny fewer snecles and a m-edomlnflnce 
of dermestld beetles.    This  Is to be expected since dried neat more 
nearly resembles the hair or wool with which wo  commonly associate 
such beetles. 

In general,   the protection of dried and  smoked meat 
or fish  consists  In preventing the  access of Insects to It by means of 
tleht n^ckaglng or containers.    It should be noted that the  relative 
infreouency of meat  Infesting insects  In the United States  Is probably 
due  to our national hublt of keeping all neat even If dried or smoked 
In refrigerators  rather than leavlncr the bacon or klrmers out  on the 
oantry shelf. 

The  dlecrnosls of  insect damage here  is  similar to 
that  in fresh neat,  but due  to the nrenonderanee  of beetle  ettack the 
tunneling and nresenoe of cast skins will be more  frequent. 

Sa^. Peas, beans, 

Silverflflh 1 
Moths 2 
Beetles 16 
Flios 2 
Mites 2 

ms. pnd len til s. 

These three groups of 
botrnicrlly and are placed together to 
related seeds which come into commerce 
for human food in various Darts of the 
trken wn  in section 2a6. 

seeds ^re closely related 
separate then from other 
and are to some extent used 
world. These latter seeds are 

The present group of seeds is particularly liable to 
attack by seed weevils of the family Mylabridae. Of the ^9 ■«••J«i 
which I have listed more tn^n one-third (1? species) belong to this 
family and some like the common bean weevil can do tremendous damage 
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to  stores of beans,   nprtlculnrly  the  navy bern.     The  renfilnlncr i^ 

It till ^    ten moths «re general feeders on seeds of neny kinds      Non* 
of them seem to be esoeclally attached  to lepumlnous seeds      ThP  An/ 

in the case of -Ot^.A*^Vffil Z,Zl IXÜlir^*11' 
leave rnther little cowder «round,  but  their orLenolls eeoeci^Hv 
marked by oerforated benna which nay show extenelve exoava«on!      * 

Moths 
Beetles 
Ants 

10 

1 
of which 17 are Mylabrldae 

2a5,     Peanuts 

tw n^ « .   Peanuts are  Included as a separate  section because 

because the orlRlnrl aaeocletlon of this t*nlll™Tth^ ÜJI"! 
based on the laying of eF„ on the -"a -hlleltUl oS the 'la^s'and 
*roun o? befe«^Ut^e.lnR flubt""nean were not accemWe ?o ?h?a 
proun of beetles.    Ae »  oonsequenoe the  Insects of neanuta nra  tr. * 

llZ relativer0" ^ '^ dlfltrlbuteä ^^InTeTs'lrlLlr * 

( 

1 
1 
6 

Sllverfish 
Embilda 
Moths 
Beetles 

2a6,  Other leguminous seeds 

.. the  soy beans ^^^rÄ^e^^ro^^l t^f^fo^ 
human food,  but also *  considerable number of oth^rseeds  such o9 ?L«P 
of senna and ncacia which have medicinal use and a  varle?y ofselds 

e^T^t1^?^-9^ ^rnfl^tron^Sf^t^d^^rS F- 

Moths 
Beetles 26 of which 2g pre Mylabrldae 

■ 
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2*7.     Edible nuts. 

•.laut  f-nlly,   b«?S%"°*moi
B0^l.^.t

1f'a'.OM edlble  nut9 o'  'he 

The   only sr)ecl.l  oolnt   to  be  ni?i POT ^  f^108  0f  the   ln8ect «••tf, 
beetles m oel» «St.      1 JJ^Jf   2f!d  ls  thi  occ'^rence of some   scoiytl^ 
to nnd  sone^ln^st^tlon ^iÄ^it!^' ^ ^^"^ ^••^"n 

Moths l^ 
Beetles 19 
Ants 1 
Mites ] 

5* 
2flÄ,     Cocno 

Phlah chocolate  is 'rod^ed      TheLr:.^0.^6  1
St0red  Mt<!i  fl™ 

cortnln  tronlcpl  Prepg  Pnd    P.  «^L ^^^ ln lp^e entities  In 
Pre,   however    relatively ?4/in^nt0'   ^ I*!1^?1^  to l^ects.     There 
Deciil.r to  cnc'o?    In LoMn^over the^t"  M'hlCh ^ ^^^"tly 
relatively lorge  AunSer o? bookllce  on  record'"'^?'.^  ^^.^  the 

the  fp.ct  thnt P   sT)eclnl  studv ni  tL^  f600^'   but:  thi-8  «riMi  fron 
hPs been m^de  1« toSSL Jnd iS .f?™SX???I fl930Cl^pd •ith  Mono 
nunbers  of booklico  could Se  found ossocl.ted'^itr11^.0" lr,rpPr 

thnt  w.ß rdequrtely  Investl^ted       In nv ^  f   ,   lth^ny.tr0ülc"1 ■ ^^^e 

Epr'-lcrs 1 
Bookllce 6 
Moths 9 
Beetles 

^ 

2^9.    Rfllslns. 
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Mediterranean  flour noth.     The  dried  fruit noth  ^nd  the  Indinnmenl 
noth flre PIBO recorded.     The  most  innortant group of raisin nests is 
the beetles.     Here pre  included several  scavengers and certain of the 
prrflin beetles,   such as the  saw-toothed e^rain beetle and  the  two 
comnon soecies of flour beetle. 

Booklice 1 
Moths f 
Beetles 24 
Flies 2 
Mites 1 

37 

2al0.     Dates. 

Dates, being fruit, are attacked by a nunber of the 
ordinary fruit insects; chiefly moths, such as, the almond moth, 
rnisin moth and by a few fruit beetles, notably the corn snr» beetle. 
We find listed 12 moths and four c.etles.  Three of the moths r.re 
not listed in connection with any other material.  The main reason for 
treating dates separately is thnt they are a native source of food - 
infesting insects in North Africa and the Middle East, Unless caution 
is exercised they could result in infestation of imported materials 
when dates are obtained locally for subsistence. 

Moths 
Beetles 3 

re 

2all.     Copra, 

Like dates,   copra is a native  source of  food-infesting 
insects likely to be present  in regions where military operations are 
or »ill be undertaken.     The   important   insects associated with copra 
are  beetles,   of which I have a record of 19 species.    Here are   included 
not  only some  of the  fruit beetles as well as two dermestid beetles 
""hlch are normally associated with animal natter.     The red-lecrcred ham 
beetle Is  so attached to  copra In the Orient that   it  is often known 
as the copra beetle.    It  is evident then that the  copra may be  a 
source of  infesting insects for meat  as well as fruit and grain. 

Booklice 1 
Moths 3 
Beetles 19 
Mites 2 

• 85 
2al2.    Other dried fruits. 

The  67  Insects and mites listed under this heading 
Include  the major share  of ell fruit  Infesting Insects and  in addition 
a  number of preneral feeders like the cigarette beetle and Ptinus 
tectus.     It has been pointed out thnt  packaged dried fruit  can be 
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orotected by heating to 1250-1300F for one hour after the nflcklnp and 
eeallnpr 18 conr>leted.  Generally sneaklnp, the moisture content of 
dried fruits Is not low enoucrh to nrovent the develonnent of insects; 

It Is nrobable th^t the mites, seven In number 
recorded In connection ^Ith drlöd fruits are chiefly significant If 
the fruit Is allowed to become moldy or has been seriously damaged bv 
Insect attack. 

It Is well known not only In connection with 
miscellaneous dried fruits but also with raisins that a considerable 
share of the Infestation begins In tartly dried fruits In the field 
and that It Is keot alive from year to year by means of culls and 
windfalls which are oerraltted to remain on the grounds In the orchards 
Hence, to a large extent the prevention of Infestation goes back to 
the housekeeolng methods ox the orchardlet. 

The general remarks made In orevlous sections about 
diagnosis hold here also, but the attack Is often more vague and 
unfortunately does not lend Itself ^ell to ohotograohy; I'am, therefore 
not Including cooles of any of the available Illustrations.  The large ' 
number of moths listed Is probably In nart due to the softness of 
fruit and the fact that It normally h^s a high moisture content 
when dried. 

even 

Crickets 
Bookllce 
Moths 
Beetles 
Mites 

2al3.  Other miscellaneous seeds. 

Under this head I have Included particularly oil 
seeds, cottonseed rnd its products, nnd the s^eds of oil p*ilms. This 
hendlng Is to round out the account of seeds and aside from the :>ct 
that some of these seeds are commonly raised and stored in most parts 
of the world, they have but little connection with the materials used 
by the Quartermaster Corps, except In so far ^s they, like some other 
foods, may act «s sources of Infestation.' We may notice here epneclally 
the reappearance of the family Mylabrldae. Some of the species are 
especially associated with oil palm nuts, a few attack some of the 
seeds Included here rather accidentally belnpr normally pests of 
lecTamlnous seeds and, one. MylabrIs blxae. Is only known as a ^est of 
annatto seeds.  One of the scolytld beetles, Coccotrypes dactyllperda. 
not only attacks raw vegetable Ivory but as well buttons made from It' 
and In some places Is known as the button weevil. 

Crickets 
Bookllce 
Moths' 
Beetles 
Ants 
Mites 

1 
1 
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2al4.     Dried vegetables. 

Tlie  number of Insects   so far reported attpcklne dried 
vepetables  Is surorlslngly small and most of them are either rather 
p-^ner^l feeders or hpve  long been ]cno«'n In association with dried 
^l^nts,   renerally.     I  beilevff  thftt  further Investigation will  con- 
siderably Increase the  list.    It Is  noteworthy,   for example,   that 
neither the  cigarette  beetle nor the drug- store  beetle  Is  recorded 
so we must  regard the  Infornwtlon here given as quite Incomplete.   ' 
I  would expect the  damage  to consist either of the  characteristic 
noth webbing with destruction or nerforatlon by beetles associated 
more or less regularly with accumulation of T>orcdery detritus. 

Crickets 
Bookllce 
Moths 
Beetles 

1 
1 

otatoes. 2al5.    Fresh 

The oreeent section Includes primarily fresh white 
rotators,  but a few insects known to  Infest  stored fresh sweet 
üotnto^s ore also Included.    Of these  the most frequent  Is  a  true 
weevil,   Cylas formicariue.     The moths listed are,   for the most nart 
nests of growing white  notatops which carry over Into storage.     Beetles 
on  the  other hand are about equally divided between rather general 
feeders «nd wood-boring tynes which have  abandoned wood \n favor of 
softer materials.     It is  aulte  certain that  the  nresence of moldy or 
rotten oot^tocs would serve to attract  insects and mites. 

Moths 6 
Beetles 11 
Flies 1 
Ultes 9 

2o 

2al6,    Soloes,   condiments,   etc. 

The  substances included In this  section are  of 
extremely vnrled nature;   seeds,   roots,   leaves,   some  dried an^  ground 
others ^reserved in vorlous wwya  ond as a  conseauence  the insects 
associated with them are  also extremely diverse.     However,   they fall 
on the  whole  into two main groups;   those which are able  to attack 
dried plant materials or seeds and a   smaller grouo which Is attracted 
to moist preserved materials,  sonetlraes due to the presence  of nlcohol, 
A good nnny  spices  contnin starch,   either naturally or ns an addition, 
anri  this helps  in making them available to seed-eating Insects. 

Roaches 3 
Earwigs 1 
Moths 2 
Beetles 37 
Files 7 
Mites 1 

51 
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2al7.    Oils,   ffltSj   waxes,   edible  or Inedible. 

In general,   oils and fpte are  not much attacked by 
Insects.    This  Is,   In T^rt,   rjurely Dhyslcal.     The  Insects  tend to be 
trflDned by the material If they do not  pctunlly avoid It because of 
Its softness.    However,   there are a  few insects that are  specifically 
attracted by anliiml fats.     These are  the clerld beetles and  the snts 
which are listed. 

Undoubtedly one could secure a considerable  series 
of Insect remains from fets.     I have myself seen saw-toothed strain 
beetle bodies In a  samole of commercial hydrogenated cooking oil, 
but so far as I could determine all of the soeclraens "»ere de«d and 
had not been «ctually feeding on the material. 

Sllverflsh 1 
Roaches 2 
Moths 1 
Beetles I Files 
Ants I Mites 

I? 
2alg.     Dried eggs. 

It  Is   sur^rlslnpr that  there should be only two Insacts 
recorded from dried eggs,   but It  Is  not  surprising to find  thnt those 
t*o are,   to a large extent,   feeders uoon dried oroteln substances.     In 
my laboratory  It wns observed that  the  confused flour beetle would 
feed,   at least to some extent,   on egg T>owder and I have no doubt that 
many other Insects win do  so when the material  Is available  to them, 

2al9.    Dried milk. 

The  few Insects associated with dried milk fall Into 
t**o groups.     First  the  beetles which pre,  with one  exception,   orotein 
feeders and have been found In connection with the  finished product. 
Second,   the  files which have been recorded from plants producing dried 
milk.     It is  not  certain that they  would feed on the   finished nroduct 
although their remains might  easily be  found In It, 

Beetles 5 
Files | 

2a20.     Cheese. 

The Insects att.^cklnp; cheese «re In certain respects 
very similar to those attacking dried meat.   The two Important groups 
are the protein feeding clerld and dermestld "beetles and S snecles 
of mites.  The latter «re probably associated »'Ith the molds used In 
the manufacture of cheese. Among the files «c may mention the cheese 
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skloner '"hlch h^s  lonp been known PB  n.  nest  of  cheeses      It »HI 
c^use •  cfcrt«ln anount  of diiMfn  to the  surface  of the'cheese fllthou^h 
It does not  nenetrnte into It very deenly.     The  tyne of damage done 
by  cheese  insects  is  slnllar to that  caused  to dried meat    and  cheese 
mny sonetlrnes be  reconditioned by trlmnlng»     On the whole  It  should 
be protected fron the epcs of the  Insects by storage  In tight containers 
or in thoroughly screened rooms.     That  Is,   It should be handled with 
the   S-HP nrerautlone  thflt would be used In handling aeat. 

It nay be noted as en oddity that In one oart of 
Gemany n special mite cheese is oroduced and nm)orently both the 
cheese »nd  dead and living mites are e«»ten without  ill effects. 

Roaches 1 
Beetles 10 
Flies 3 
Mites g 

2? 
2a21.     Chocolete 

In  soite  of the  rather large number of  insects that 
Infest cacao only n  relotlvely small number have been found infesting 
oreoered chocolate.     It is  by no me^ns out of the question that 
nrenared chocolate  is  too oily a mpterial  to attract n«ny of the  food 
Insects.     On  the  other hsnd  oowd.ered  chocolate  is  occasionally  seen 
Infested with the Indian meal moth. j  o   ... 

It has been oolnted out thnt cendies containing nut 
mepts «re  not  subject to infestation by moths,   whilp  the  chocolate 
coating is fresh,  but when it becomes somewhat  stnle  the moths  start 
to work on  It,     This may be  a rmttcr of the ohysical  stete  of  the 
coating. 

Moths 5 
Beetles J 

2b.    Eaulpment and euoolles nnd  their IPW materlols. 

I have Included under this heading,   in general    all those 
items '"hlch a  soldier »ould carry with him exceot food,  but  including 
most of the mpterials used  for food  nnckrging.     In other w0r^8 
textiles of ell kinds,   leather,   ^nd  other similar enlmal products 
naner rnd slmllnr materials,   rubber,   pnd a  few minor items  such ns 
nnetes rr\d  finishes  so f^r as they  could be  separated  from the 
mrterials  on which they.are used,     I have oostnoned to heading 2c 
*11 consideration of metals,   in snlte of the  fact that  they have"some 
vogue  in food r>acknging. 

... 2bl»     Textiles  and other materials from natural cellulose 
ilbres. 

In this  subgroup are  Included,   so fer «s possible, 
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all  materials In which natural cellulose fibres armear ns such.  It 
should be nolnted out that this subrrouo Includes, In effect, all of 
the nlant fibres.  It Is not Irmortant whether they are seed'haIrs 
or bast fibres. 

We 
Into 3 ma.lor/oarts: 

may divide the relation of Insects to textiles 

a. 
serves as 

b. 
which. In 

Attack upon the fibre material Itself where It 
actual food for the organisms. 
Primary attack on the slzee and finishing subatances 
many cases, leads to more or less severe damage 

make 
and 

to the fibres. I regret that '«-e cannot, In all casee, 
a complete senaratlon between nrlmery Attack on fibres 
urinary attack on finishes. 

c. A mther numerous groun of Instances In which cloth 
or fibre is damaged without any oart of it serving as food 
to the insect. This involves perforation of cloth either to 
secure access to food or to escape from a container and in 
several Instances the use of the damaged cloth nurely as a 
shelter. 

It must be noted here, as well as In some of the 
subsequent sections, thRt cloth which is soiled with materials of 
animal origin may be damaged on that account when clean cloth of the 
same kind would, not be touched. It "'Hi Derhans be most upeful to 
consider the significance of each of the orders of insects listed in 
the table below. 

The silverfish aonarently attack cloth only to obtpln 
some sort of added substance, frequently finishing mpterlal.  Thpy 
are undoubtedly led to do this because they ordinarily * feed by 
scraDlm? and the thinness of the layer Is no deterrent.  This may 
continue to the Doint where fibre d.amge is done. 

Crickets and their relations apparently attack soiled 
cloth but not, as a rule, clean cloth.  The exception Is one snedes 
of Gryllacrls.  The detail of this attack '"111 be found in section 
3*2. 

Roaches a^narently resemble silverfish very etromrly 
In their attack.  It Is oulte familiar to librarians that ropches 
attack bindings of books, rasnlng away the surface ^hlch is hepvlly 
sired. 

earwig resembles 
So far as I can l^rn Manage 
that of crickets. 

to cloth by the European 

literature 
textiles. 
of   termite 

It Is most remarkable that there seem to be in the 
only two snecies of termites actually reported to damage 
This is probably because the "ftole tmrrtiasls in the study 
damage has been placed on  timbers.     I have  no doubt at all 
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that  mnny soecles  of temltes,   In ench  of the known fpmllles-ould 
do  serloue   dnnnge  to  textiles  If or^ortrmlty  offered.     I*?**}* h^d- 
no difficulty  In  securlnr fiwh  drn^e   In the  Irbor^torj'by  the 
epatem subterr-nern ternlte and h^-ve   seen fl  few enses  In the  field 
where  the  snne   species had nttpclced  cloth on the ground.     I  would 
pssume,   however,   th^t  AliWfff by dry  «'ood temltes,   from the   rwture  of 
their habits,   would be  relatively unlnnortant. 

The 6 species of c^ddls-woms  Included are kne-n In 
northern Eurone  to cause more or leas  serious  danape  to the  nets  of 
fishermen.     Npturp.lly this danppre  occurs only to nets  subnerged in 
frenh w.qter.     Dpnage by the   next  t"'o orders,   moths an.:  beetles,   Is 
nornnlly of the tyne referred to under c pbove,   but In some  cases    at 
least,   may be  due  to soiling of the  cloth by  some  attractive material. 

The  one  Instance  of fly dPmage  Is certPlnly almost 
completely accidental. 

The  pnts  listed attack a  great  vprlety.of materials 
mnnv of "-hlch «re  completely Inedible  to them and I suspect in many 
Tnstr»nU the  attack Is In the  nature  of an exploration.    They  .re  led 
to believe  thot  there  Is  food on the other side  of the   cloth. 

We must  not overlook the  well known  fact thPt  clothes 
of cellulose  fibre or of  reconstituted ccllrulopenre  occasionally, 
attpekedbjrclothes moths pnd other feeders on wool,  when they are 
edlrcent  to wool or because the cloth  Is mixed cellulose and -ool. 
Suöh ßttPck,  however,   does  not seon to be  Invariable  and there  are 
some  cpses in record  in which the   Insects took great   care to  select 
the  edible wool fibres and leave  the  inedible cellulose behind. 

Sllverflsh 3 
Roaches and  Crickets b ♦ 
Eprwigs 1 
Temltes 2 
Caddis-worms 6 
Moths 2 

Beetles 9 
Flies 1 
Ants ^S. 
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As «n aid  to diegnosls  of damoee I  include  a  table 
hv  Dr    Harvev U   Swoetman of Massachusetts  State  College which will 
rive  somo  clue to the  insects which may be involved.     Termite  damage 
can be  normally diagnosed by the  m^hods given beyond unc.er wood. 

1      Threrds  snageed:    nulled,   looked,   or broken:   if 
broken,   ends tapered or frayed.     One  or  several 
threads  injured, with no trace  of  injury to      „    ^    4     _   .   .  w 
neighboring threads Mechanical  injury 

Not  as  nbove.   ....     
i 

i ^ 
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2. Round or Irre^ulnr holes  thpt  n^rtl^lly or 
ccmnletely rienetrpte  the  ffihrlc;   surface or 
ends of Indlvldup.l  threads charred Burns 

Not re pbove 3 
•       • 

3, Tubes rnd cn8>3s of  silk,   or burrows  lined »Ith 
silk In or on fnbrlc ^ 

No traces of  silk In or on fnbrlc 6 

k.    Portable  silk cpses  usually contPlnlnp Iprve 
on fpbrlcj  erroty CPSPS usually  sone  dlstnnce 
p.bove Injured frbrlc,     Fpbrlc,  unless loosely 
»'oven pnd  thick,   Injured on surface only;   If 
loosely woven,   cases nay be  In fabric 
 Cnsebearlng clothes npth 

Attached silk tubes  and  webs on or In 
fabric        5 

5. Attached  silk tubes and  webs on fabric; 
largely surface  Injury;   tubes na.y 
enter thick,   loosely woven fabrics   ....   Webbing clothes moth 

Silk lined burrows In fabric;     sone 
attached  tubes on surface;   occasional 
loose nortpble  tubes on fabric Tapestry noth 

6. Lnrßre  Irregular holes,   3/g of an  In'.'h or .... 
rnore  In diameter,   nenetratlnr fabric; 
only sllcht  surface  injury    .   .   ,     7 

Holes  snail;   nostly  surface  Injury, 
often penetrating fabric        8 

7. Irrecrular areas eaten aw^y largely 
fron edjz-es of fabric House  cricket 

Irregular holes eaten through any 
exrjoead nortlon of  f-brlc Field  crickets and   roaches 

g.    Minute  scales on Injured fabric; 
not  readily visible to  naked eye       Sllverflsh 

Net  scales  on fabric Brass  and   carpet beetles 

2b2.     Pan^r an^   books. 

Althousrh the  list of stjocles here  Is a  little 
different  fron that p;lven under the ^recedlnfr subcrouD,   the   relations 
of the  ore-nnlsns to the naterlal ere  essentially the  sane and  so we 
will  s««y rather little  about those frrouT)S which have already b^en 
taken uo.    We nay,  however,   again enrhaslze  the  snail nunber of actual 
tomlte  records  In connarlson with the  undoubted ability of that groun 
to attack naT>er.     Uy own observations  sho*"  that  the eastern  sub- 
terranean temlte  can attack not  only oaner an^  fibre board,   but  In 
the  laboratory.   In any event,   vegetable Darchnent. 

The  two bookllce  listed probably are  Interested 
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orlnarlly In nolds n-hlch n«y prro» on  starch naste or other  similar 

„>.    ^  ^    , S cannot.   •* this  nolnt,   refrain from snylne- ä »»ord 
about  book-vorns      First,   there  Is  no such thing as  The book-^r      It 
inof nnij  T^I   SftVeral   SDe0iOS   0f   Pn0blld  ^bs   «^   ^O  far fl^'l kno" nonp  of them are  ar^reclably concerned with the cellulose In th» 
th^bno^' ?rifeJd?r?  ^u^6 ?***• *n* ^«^  U8^  in  the  Mndi^'o? 
to  the bindliL. ly chflrflcterlBt:^ «lilt damage  Is most narked close 

—«—n, *v  It: has bften ob8erved  thPt there  Is less Insect attack 
DUK      T?'icn th0SV^SJ*llCh COntrtln a lar^  8hflre  of mechanical DUID.     It is assumed that  this Is fix*  to the lesser tfe^radfltlon of 
the  cellulose  In such rmlns. 

Sllverflsh 5 
Roaches and crickets          g 
Termites 4 
Bookllce 2 
Moths k 
Beetles 25 

iw.    «»,■>,,      u,  u ^^ here'   t0 a9Slat ^lapnosls,  another key by 
Sr^ÜS!!?" ^^^Jö^Mi   •• f*rm possible,   paier,   book bindings 
celloDh«ne and  similar materials.     Unless the'Insects  resnonslble     '     ' 
can themselves be obtained  the dlse-nosls  le freouently quite uncrrtPln. 

1. Smooth holes  or burrows chewed or 
eaten In materials ,  « 

Irre^iler holes;   surface  or edge'   •'*••••  t i 
feedlnpr or chewing  

2. Kore or less  round or elliptic«! holes or 
burrows  of variable  size  frequently 
reaching th*» surface exnoslne onenlnps; 
small bits of chewed material  In burrows 
or near holes;   no excrement and earth 
cemented together lining burrows.    Look 
for continuation of burrows In surrounding 
«'ood.     L«r^ely accidental Infestations in 

M-ny burrows'lined'with excrement and earth *   *   *   *     lVo0d borers 

cemented together;   seldom or never reaching 
surface and exposing openings;  burrows 
enter soil or surrounding woodwork         Termites 

3. Injury largely due  to feeding on  surface     .   . k 
Injury at edges,   corners,   pnd folds *.*.!!!!!!     5 
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k,    Minute   scnles,   reßemhllng: fish  cc^les 
on Injured  surface;   not  readily  visible 
to np.ked eye SUvermh 

No scries on  surface     .   f  ■? 

5.     Individual   tooth m«rks  0.5 mm.   or more 
wide producing Irregulwrltles on chewed 
ed^e;   tooth raorks  In nalrs    6 

Mnndlble marks not noticeable  to naked 
eye  or much finer thpn above*   scratches 
fron mandibles next  to chewed edge 
freouently visible  with mppnlflc^tlon          7 

6. Individual  tooth marks about 0.5 nn,  ^icie' 
fec^l -ollets 5 to « mm.   long.' ' Mice 

Indlvlounl  tooth m^rks  «bout 1 nn.   vide; 
fecal pellets 9 to 20 mm.  long .   .   .   .' R^ts 

7. Larger fecpl  pellets P  to 4 mm.   long Larger roaches 
.             ^      ,       .,                                                      (An^rlc^n,  Australlnn) 
Larger fec^l pellets  less than 

2 mm.  long ^ g 

S.     Larger fecal pellets  not more  than 
1  2/5 nn.   or less  than 1 nm.   long Snpller roaches 

T ^      -       ,, / (German,   bpnded) 
Larger f«cpl pellets  3/5 nn.   or leas 

In lercrth, Sllvorflsh 

2b3.     Artificial  silk and  rayon. 

There  are  compnratlvely few reports  of d9ni*fft  to 
these naterlsls  by Insects under natural conditions,   althoun-h eyperl- 
nentrlly it  has  bnen found  that a  nunber of  Insects will,   atJ.tf>»t 
perforate  r^yon.    Most  of the  damage  noDttrf  to ho due  to  ellverfish 
and here  It   seems  very  likely that  the  finishing nnterWs «re  «-hot 
the   Insects  are  actually after.    Hoover,   I  s^e  no reason to doubt 
that  any Insect which win perforate   cotton cloth '"111  also be  nble 
to Perforate  artificial  Pilk and similarly nny  Insect which  fper-s on 
cellulose   should b? able  to  öerlve  nourishment  fron these  synthetic 
fibres, 

Silverflsh k 
Crickets 2 
Moths 1 
B^tles 2 

9 

2bM-.  Cellophane. 

This matorial has b^n but little investigpt«^ nnd 
only 3 insects h«)ve been reported as damarin!? it.  It is by no ^«ns 
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Im^oaslble  that  the  smooth  surface  would rmke  l.t  temnorarllv re^lstflnt 
to most  formg,   although  they «'ould have.no difficulty at  the eo^es of 
the  shpets.     I  do not   find any ascertalnable  records  of attack  on 
cellulose acetate  or on ethyl cellulose. 

Sllverflsh 
3eetle8 

2b5.    Wool,   fur,   and  feathers. 

,,re flnd here,   as  Is often the  case,   that  the reports 
refer  to a  variety of situations.     In  the  first nlace,   m have  clean .00^ 
or woolen cloth and ^renared fur and  feathers In the Condition In 
which these materials »111 be ectuelly used.     These are  canable of 
belnp: attacked  by a  considerable  variety of noths mostly  related  ^o 
tne  clothes moths md by about the  same  number of beetles of the 
family Doiwgtidae ^hlch may be  collectively referred to as Mrnet 
beetles.     Then we  find  a  few Insects  cat.able of nerforatlnp ^uch ' 
materials but not necessarily attracted  to them as food.     L-stlv    a 
few records ere  based on  the   raw wool,   In which presumably  the 
attractive material  Is  «ool prrease and  whatever other orpanlc   sub- 
stances which may be enclosed In It.     It Is very m-obable  that^re 
exist numerous other soecles of Insects  In the troolcs which ar«  " 
capable  of ^ttackln? wool and fur. 

Roaches "nd crickets n 
Earwigs 1 
Bookllce 1 
Moths 

« 

Beetles 
Files 
Ants 1 
Ultes 1 

Swpptmnn's keys. 
As an aid  to diagnosis  I  Include  another of Dr. 

1. 

2. 

( 

311k threads, tubes, or cases In fur; 
hairs cut at or near base exDORlnc; 
base hide. ......  . pn^t-v,-.« «.v.  ••..?.. Olothos moths 

M .      * .•.               ^See ^i80 * nnd 5 under 2bl) 
No traces of silk In fur  .       a 

Skin or hide badly damaged loosening 
^nd freeing oatchee of fur; relatively 
small amount of hair cut off without 
Injuring hide 
 Larder, hide, cadaver, meat, and cabinet beetles 
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Skin or hide  not at nil  or only  sllphtly 
dtasageä)   l^r^e mounts of hfllr cut off 
pt hrse  nepr 
cut or eaten 

skin,   or tins 
awry  

of hnire 

3.    H^lrs cut  or eaten near base  leaving 
hide bare;   relatively little hide 
Injury  .   .   ♦ ♦  

Tlos of hairs cut or eaten away leaving 
uneven surface 

2b6*    Leather. 

Black caiDet bottle 

Anthrenus   species 

Because of the method  of preparation leather Is not 
esneclnlly attractive  to  Insects,   plthouph '"hen greasy,   In any event 
scne  do make use  of It.     It  Is  also nerforable  by at  l^ast  n  fe'v 
soecles  th-^t  do not use  It   for food.     This  Is  the  reason for the 
Inclusion of the lesser grain borer. 

The  Inclusion of th« big temlte  In this  subcroun 
and  the  next  Is  certainly also P  e*96  of purely ^ccldent^l  «ttack on 
a  non-food npterlal. 

Roaches and 
Ternltes 
Moths 
Beetles 

crickets 
1 
1 

11 

2b7.    Hides. 

Although  the  number of  sr^ecl^s  recorded from hld^s  Is 
not  remarkably large the  amount of d^m^ßrc "'hlch they  are  able  to do 
Is very grent.     The   two  chief grouns  of  insects attacklnr hires  are 
certain  clothes moths mostly of tropical tyoes,   ^nd thfl  carnot beetles 
^nd  1-rd-r beetles.     Damrge  from the  letter le  extremely  freouent  In 
hides of tropical or south  temperate  orlfln and the  Insects mr-v e«slly 
spread to other po^roorlate BRterlAll   from Infested hides.     Apparently 
the  only good protection commercl»lly  resides  In careful h«nnlln? ond 
extremely thorough and nrorrot  saltln?- of the hides.     The  damage by 
beetles  consists  chiefly  In burro"-s  either within  the hide  or .lust 
above  It In  the hair and Is,   therefore,   of grert  lmr>ortpnce   In' the 
production of  sheepskins for fur. 

Termites 
Moths 
Beetles 
Files 

1 
$ 

17 
1 

^7 

2bg,     True   silk. 

Fourteen out  of 19  Insects on the  list are beetles  nnd 
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eleven of those  are hide hmtlos or  o^rn-^t beetles  or other n^nbers 
of the   3nT,ie  family.     This,   of ccurae,   1P  repeonnble  In vie«' of the 
conoosltlon of ellk.     It  It  not  certain  th^t nil  of  these   insects  cnn 
ettock  oroceesod  silk rnd  r   ft« pre   ßneclflcnlly  recorded  for  pnw 
silk.     The  csebeflrlru? clothes notli  is  pleo recorded.     The  renelnlne* 
insoctg rre  distributed tnonff 5 orders,   one  tt>teiAt  eech.     They ere 
firebr^t,   European enr^lpr,   the Anariotn fire e.nt,   ell of '«-hlch pre 
destructive  to fl  grert   verlety of  substnnces,   ^nd  the blp temlte 
(M^stotoir".es  d^rwinlensls).     The nttpck by  this   temlte  Is  orobrbly 
oiTrelly "incidents! 

It must  not be overlooked thrt  processed  silk contains 
other substances  than  silk and the  nr^s^nce of  sizes  or finishes rwy 
be   the  detemlnlnj? factor in attack by  such Insects as  the   flrebr^t 
«nd  the  fire  ant,   esüeclally. 

2b9. 

Sllverflsh 1 
Ear^l^s 1 
Temltps 1 
Moths 1 
Beetles Ik 
Ants 1 

if 
Natural «TDoneres. 

. 

Natural  SDonpres  consist of a material «'hlch  is 
chenically very slnllar to silk.    However,   the  fibres npe much coarser 
and  seen,   on the "'hole,   to be highly  resistant  to  insect attack. 
Anorooriately  enough the  InHects known  fron s-oonffos are  protein 
feeders. 

Beetles **■ 

2bl0.   Starch,   ^^stes ^nd  finishes. 

Al-nost  all  the  danage 'vhich has b-^^n ^scertelned  to 
such substances  is  crus^d by  sllverflsh and  roaches,   and  it nust be 
recalled that  such "ttack very frequently entails danage  to the 
material vhlch carries  the  finish,   although such material nay be 
Indigestible   to  the  insect.     It  is  PISO noteworthy that   th^s'e  Insects 
are mostly  tyoes which obtain a  good   shnre  of their food by abrading 
It  fron  surfaces.     The  dlrgnosls,   on the whole,   rests on the  damage  to 
underlying n^terirl and for this p.nd the  two followlnp- sub-p-rouos I 
refer b^ck  to  the keys iarlven un^er 2bl  »nd  2b2, 

Sllverflsh 
Roa ehe g 
Beetles 

1+ 

ho 
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^bll.     Glue and casein ^netea and  finishes. 

The  n«terls»la here  considered are  orotelns  rnä honce 
more  nttractlve  to  Insects  thp.n the  starches,     '^e,   therefore,   find 
included not only a  sllverflsh  nvd a  ronch  to which prouos  doubtless 
other renrcsentritlvos will be added,   but as  well  two moths,   one  of  them 
a well kno^n clothes noth,   «nd  several beotles,   half of "hich nre der- 
raestlds.     There  Is  no doubt  that any Insect   capable of  feeding  on wool 
or hides  would attack glue or casein when nosslble, 

Sllverfish 1 
Roaches 1 
Bookllce 1 
Moths 2 
Beetles 9 

2bl2.    Plastic and resin pastes and  finishes. 

The  Information available  for this  subprour» is  very 
unsatisfactory.     It  does  seem to be  clear,   however,   that ureafomaide- 
hyde  resins are  not  known to be   subject to Insect attack,   but  the  oeople 
who know which resins are  attackable have nroven rather reticent.     Mr'. 
Secrist  tells ne  that  the  sllverfish will r.ttnck casein but not  casein- 
formaldehyde  recln. 

Silverflah 1 
Beetles 1 

? 

2bl3. Vegetable ivory. 

Tha two beetles here recorded atvoarently Rre both 
associated orinarily with the raw nuts but are able to carrv over Into 
*:he manufactured buttons. 

Beetles      2 

2bl^. Rubber. 

Most of the information on damage to rubber Is based 
on damage to electrical equipment nnA  it seems very certain that the 
damage Is not in any way connected with usinc the rubber as such 
for food. ' 

One ant, Monomorium l?tlnode. Is on record a? attack- 
ing almost all articles made of rubber, exceot tires.  Unfortunntely, 
the most comnrehensivc article on insect nttnck on rubber has not yet 
been received in this country. 

Termites      2 
Beetles      1 
Ants S 
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?bl5.     Felt. 

Thf1   t"'o avnll^blo  records,   both African,   seen  to 
Involve  only  the nonetratlon of the  felt by termites,  nresun^bly to 
get Rt undorlylnfir '"ood,     I  see  no  rpr.son,   however,   why felt nlp-ht not 
be ptt^cked by «  vrrlety of '«'ool-feedln^ Insects.     It Is  connonly 8t"tod 
thflt Dlnno felts e.re  ?ttrcked by clothes noths,  although I heve  never 
seen nn Instance of it, 

Temltes        2 

2bl6.    Photogrenhic emulsions. 

Only one  record  Is evpll«ble,   ^hlch Is  sllverflsh 
denepre  fron Austr^ll«.     However,   I  s^e no ronson »hy e.ny Ingect which 
•111 Rttftek r'lue or cp?eln used is "  finish should not occslon^ll] 
«ttock the  c^eletln of rthotoprr?T)h8. 

-y 

Sllverflsh        1 

2bl7.     Nylon. 

It his been shc'n exr)erlnentally that the cisebearlng 
clc'  ^ noth cen, to some extent, upe nylon In ülace of nrturil proteins, 
altnoun;h It Is not known to nttecl: It very reedlly.  It "ould not, 
therefore, be surorlslng If other nroteln feeders should also e.ttack 
nylon.  The list of snecles given under true silk «'ould be a fairly 
g^od guide. 

liothe       1 

2c,    Materials of construction, 

I h^re  Include  the rnaterlels ,•,ho8., nrlnary  significance  Is 
In connection with the  construction of buildings and  senl-pern^nent 
Installetlons,   although «-ood nnturnlly hrs *>  preat  variety of other 
uses.    The metals rre  se^nrptely tp.Y.f-n u^ und^r heading 2d., 

2cl,     Wood nnd wood products,   Including nlywood. 

The r^resent   subgroup  Is Intended to  Include those 
vood  nroducts  In which  the  wood has  not b^en broken down structurally 
or chemically.     The   smell  number of renorts of  Insect ittrck on ply- 
wood  doubtless  refer to older tynes  In '"hlch  the  binder was  pluf» or 
cpseln md the wood was not Irmregnnted.    Generally sneaking,   I have 
confined my attention to those Insects which are nble  to attack wood 
thrt   Is  sufficiently  seasoned for use,     I have  Included  some  records  of 
dpnage  to almost green wood   In actual use. 

It  Is  extremely difficult,   evidently,   to drr" pny line 
between seasoned and unseasoned wood.     The  Insects,   as a wholf»,   do not 
draw any  such distinction and we may even find  th^t  an Insect,   for an 
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exaraüle  the  locust borer (Cyllene  roblnlfle).   annarently only  InltlPtes 
Its fltt«>c>.  In living locust  but hss be»n know'n  to enercre after ■ lonp: 
tlnp  fron aulte  thoroughly  seasoned wood,     Sop.e   fnw Insects,   as 
nolnted out  later on,   resoond definitely to the  presence  of bark ond 
are  not   concerned with the   state  of g-eaaonln^.     It  Is,   of course, 
perfectly obvious that  small  snecles nay survive much of the 
r)rerpratlon of wood without  Injury,     Ponder nost beetles,   for example, 
commonly Infest logs or timbers  In yards end I have  seen Instances 
where  the  Infestation remained alive  through all  the  processes of 
olanlng and building the  wood Into * house  nnd  the adults  finally 
emerged by -oerforatlng the  varnish used as finish. 

Wood  Is attacked by anlmpls for a variety  of reasons. 
In  the first ■niace,   It may  represent  food,   or food and   shelter.     In 
the   second ol^ce.   It nay represent  «nnarent food.     This  Is  true  of 
the Anerlcpn norcunlne  which win  attack wood that has been  soiled 
with salt  or grease,   although I an  sure  the norcuolne  derives  no 
«or^rccl^ble  nourishment  fron the  wood  Itself,   unless  It  Is  very green. 
In  the  third, rjlac^,   wood, mpy merely  represent permanent or temnorpry 
sheltor.     This  Is true  of ants and bees,   althoucrh the  "'ood wasrs 
actually feed on  substances  In the wood,    A consldernble number of 
beetles drill  shallow holes  Into wood  for the purpose  of puontlon. 

of the  Insects which 
,   althoucrh nr^rently 

llgnlns. 
excrement 
of honl- 
a 

It must not  be   suoposod  that all 
attack wood pre  c'Dnble  of utilizing the  cellulose 
they rll use  carbohydretes  In wood rirlnarlly rather than the 
As  R  consequence  the  naterlPl  discarded  by the   Insect  In Its 
nay be  extremely bulky because  only  relatively  sn^ll  anounts 
celluloses h^ve been "bstracted.     In section le  I have riven 
classification of the   relations of Insects  to mpterl^ls  Infests,     We 
mpy oolnt out here  that the  Insects  Infesting wood fall  Into  six 
crrouns.     (1)     Permanent  nests,   termites,   many beetles  pnr1  ants;   (2) 
brrk n^sts,   many beetles;   (3)   one  generation ^ests,   many be^tl^s an^ 
some  wrsrts;   {^)   secondary oests which  attack "'o^d only aftor  It h^s 
been damaged  In some   other wny^   rn^y b^^tl^s,   *  tu* pnts,   some   roaches 
pnd  some  wpg^s;   (5)   temoorary rests,   carpenter bees  and   p  few  other 
wasns whose  use  of  the  wood «8 a  n^tlnf r»lace  occupies  only P  r»prt 
of  their life  cycle;   (6)   accldentpl  nests,   a  number of beetles which 
may use  other materials  for nunatlon nnd  several mlscellsneous  Insrcts. 
If we  now turn  to the  orders of  Insects  •«•hlch have b^en  reported 
damaging wood we  find  two  crickets among the  Orthortera.     Th^se ere 
orobpbly both accidental ^osts. 

The most celebrated of rll the groups pttacklng wood 
are the termites. In section ^a^ will be found the neceseiry account 
of their biology, including n discussion of habitat tyoes, but we may 
oolnt out th^t the distinction of habitat tyoes deoends In nr-rt on 
the condition of the wood. Subterranean termites, for cx^mnle, being 
able to nerslst In sufficiently damo wood without a ground connection 
pnd similarly the distinction between dry wood end dnmn wood termites 
is orimprlly deoendent unon the moisture  content of the wood. 

The   family Kalotermitldae  character!stlcally  produces 
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excftvfltlone of fnlrly llnlt^d extent   since  the   colonies are  rn.ther 
snflll,   but more  th^n one  colony npy occupy the   ennc  niece  of »'ood. 
Epch exccvrtlon hfls usually  one  or nore cxternpl openings 'vhlch r.re 
norr.iplly kent blocked but which are  opened for the  ejection of fecpl 
oellets «nd for the escaoe of the wlnpeci  foms.     Sone  of tha  sneclos 
do not eject  the oellets. 

The   two families lirstoterTnltldae "nd  Rhlnoternltldae 
oroduce  very extensive worklnpre not  only In one  olece of «ood but 
often In several adjacent  nieces  so thnt  "'e  ordlnflrlly assune,   in the 
ca^e  of  the  eastern subterranean temlte,   that «11 dannpe  In any one 
bulldlnp la due  to a  slnple  colony. 

The family Termltldae  comnonly nroduces an external 
nest constructed of onnerllke or cementlike material and from this 
nest nafl8age"'ays  run Into the wood.     It aonears  that even amonp closely 
related  soecles  of  this  family some   pttack wood  and  some  do not. 

The  four c^ddls-worns included are known to burrow 
Into submercred wood In fresh  w^ter In Northern Eurone and   thore   Is one 
record  of  the  spme  sort of d^nrpe  from  the Gr^nt  Lpkes, 

It win be  s^en fron  the  statement  of the  clagplfl- 
cotlon of wood-lnfestlnp Insects  Just  p^lven th^t  5 0^ Ww  6 categories 
are occunled wholly or In nrrt by booties.    In fact one  can scarcely 
m^ke any useful srenerflllzatlon about wood Infestlnp* bottles  since  they 
do nractlc^lly anythlncr that  nny other sort of  insnct Is able  to do. 

The  death^atch bo^tl^s  (family Anoblldae)   *>re ^rtly 
nemrnent nesits  such as  the  furniture  beetle,   tartly bark nests,   for 
examnle  Ernoblus mollls,   «nd  nartly more or leps  accidental neats eö 
In  the   case  of a  few snecles  which hsve mostly pone,  over to other 
food materials.     The  false  nowder ooat beetles  (Bostrlchldae)   nre,   on 
the  whole,   more  important nnrtlculnrly  In the  tronlcs then the  death- 
watch  oeeties and e  l^rge  nronortlon of the  pneclQs  listed  ore  nema- 
nent  nests.     Here elso ere   included  n  certrln number of  snecles  chiefly 
In  the c^nus Dlnoderus.   which are nrlmnrlly nests of banboo but will 
ptteck wood or other materl^lp  stored  »djacent   to bamboo. 

The  loncrhorned beetles or round headed borers 
(Ornmbycldae).     Tills  Immense family chiefly comnrlses beetles borlnc 
Into living trrdes but  n  certrln number of snecles have  been rtle  to 
shift end   ^ttpck nartly or wholly  seasoned !j»ood  In *'hlch they  make 
rnther lerere burrows. 

The  true  weevils   (Curcullonldae).     There  Is  still a 
certrln amount of mystery  surrounding nttack on wood by weevils.    We 
know  th^t  It  occurs and we know that  occasionally the  damage  la 
serious,   but  wc  are by  no means  certain of the  nredlsnoslncr causes. 
It  Is my nersonal onlnlon,  however,   that wood attacked by weevils hes 
nlrendy been damaged by decay end   that  we  ere dealing here with a 
selection of  snecles which have  edonted decayed  wood ^s a narticular 
habitat. ( 
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Powder rtost b«0tl«i   (Lyctlrl^e),    Host  of the   renre- 
sentPtlves of  this  fflnlly nttpck  the?   sensonod  snv wood of bro«d 
leaved  trees.     Connrre here  the  blolofrlccil ren«rh:s  in 3^10.     Becruse 
these beetles  ere   snail  they «re  relfltlvely erslly  snrepd  In conmerce 
end severel  of  the  soeclee hflve become   cosnooolltnn,   n  nhenonenon 
which Is not  overly connon e.non^ wood boring Insects.     They nre c^onble 
of doln<? a  very grcRt deil  of Aarngt,   wrtly bpceuse  of the  velun  of 
the ^ood which  they ett^ck. 

The  family Oedera^ridee,     The  fe1«' species  of  this 
f«nlly recorded fron wood   ie«fj *l**yt  to occur In very "-et wood nnd 
In the  c^se  of  the  Dutch »h«rf b^^tl«,   In wood  "'Ithln a  fe-" inches  ' 
of se«  "'eter.     They «re,   consequently,   to be  exnected chiefly in 
brlrpres  nnd  wherves. 

The engraver beetle«  (fpmllles Pl^tyoodldee «^nd 
Scolytldee).     Although thpse   t'"o families differ  sone^het  In stricture 
«no  In the  detells  of  their blolopy,   they eprree et le^st  in utilizing 
their bore holes  in wood for the  rplelnc of fund ur>on »hloh  the younc 
feed -^nd chnrecteristicelly,   therefor^,   the  "-fills  of their hol^s ere 
strined.     It  is r^robnble  th?>t none  of thnso  pr>^cles  cen initiate 
ntteck in thoroughly seesonod wood,   plthouprh th«y nay do so in rv^rtly 
seesoned wood.     The  Scolytldee ere  e  v^ry lerpe  fnnily nost  of '"hose 
members do no demage  of Interest to us  since  they work mostly bet^^n 
the  berk end   the   cemblum or »ithin th»3  letter leyer,   but e.  fe« «snecies 
"hich I hpvo listed nroducp  loner redlel burrows end  c^n,   therefore 
weeken the timber.    Prob«bly in ell  cflees the b.«rk must be ores^nt! 

Th^  bees  end «wroi  fell  into 3  of  the  cl^selficAtione 
«riven ^bove,  Erindes,   Lithurfrus,   Stitmus ind  the  cementer bees being- 
tomoorrry oeste.     The  wood wesrs   (Sirex)  nooprently ere  rll  one- 
reneretion nests '"hich ectu^lly ui e  the »-ood for food end   the   nnti 
ere nernenent oests utilizing the  wood only for shelter. 

Each of the  epencies  injuring wood causes a 
reesonebly distinct effect.     The OPBP  of diapnosls deoende  on  the 
extent of the  injury and  whether or not  a  sincrle org-pnism is  Involved. 
Numerous  sorts  of animals,   for examole,   make use  of well-rotted wood 
for one  or another oumoee  but are  not  nblo  to use  sound wood. 

Aside  from nechanicnl  or chemical  injury  to wood    which 
mny be cpused by fire,   rcid,  heat?np,   ^tc,   it •111 be useful  to ' 
consider briefly the effect on the  wood of the  potion of the  following" 
crrouns  of organisms:   funpl,   teredos,   crustacenns,   insects,   «nd  rodents. 

Fungi are  responsible  for various  chencres  in wood 
which ranee  from discoloration to complete bre^kdown to nowder.     The 
loss of  strength in wood which is not  accompanied by the obvious 
removal of substance may be  called rot.    It nay be  safely  said that 
every TDICCO  of  wood which la used for building or nackaping  is  already 
infected by funpi cnpble  of causing rot.     These  fungi nay remain 
dormant  for  long oerlods.     Exposed to  favorable  conditions  of wrmth 
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*n6 nolgturo.   the funtruB  becones Active.     These  conditions  «re:     the 
presence  of oxypen,   temner^ture »hove 4o0F.  *nd below 11J0F,   nolsture 
Above nbout  20JS.    Evidently the  Action of fungi Is very low nenr 
these  Units, 

There Are  only two effective neflns  of oreventlng 
deccy of timber.     (1)  Keeo the moisture  content of the ^ood below the 
critical level.     (2)     SCAI  the  timber by the Aopllcatlon of hot 
creosote under nressure. 

Damflge  flue  to teredos occurs only In wood submerged 
In SCA '«'Ater And consists of lorn? grflduAlly enlprglng,   clrculnr 
burrows "hlch pre lined  Internrlly by n deooslt of lime.     It Is 
commonly stA ted that no matter how closely crowded these holpg mny be 
they do not  Intersect. 

There Are A fe'«' crustAce.Ans,   rAther distant  relatives 
of shrimps,   thAt pre Also Able  to PttAch v'ood submerged In SSA wpter. 
So flip AS I know this dAmngo consists  In boring shnllow holes entering 
the wood At a  sllpht angle  to the  surface.     The  damage  seems always 
to be quite  suoerficlal extending at  the most perhaos If* inch  In 
fron the   surface.    As the  Injured wood brepks p^ay the borings 
continue   In^Ard, 

Insect  injury  involves the e«ting a^Ay of -nortions 
of the "-ood  to form tunnels  or cavltl^s.     These  POACCS may be  cle^n. 
rnd emoty or filled with one or another material.     The  various main 
c-rouns of wood  destroying  insects mry be  identified from their »ork« 
I  give  first  p key which has been modified from one devised by 
Dr.  E,  0.  Linsley of the  Unlvereity of CAllfornia end  followinc th»t 
A  few notes  on other Insect damage which hn  does not  include. 

1. Colonial,  more or less ant-like,   usually 
windless  Insects,  mpking large  Irregular 
ff^lleries  in wood;   without round extemnl 
ononinge  , * 

Ususlly  solitary  insects mAklng tunnel- 
like burrows;   often with circular or 
oval external ooenlngs 3 

2, Galleries  or>en,   clean,   without frass or 
oellets.   frequently running across the 
ffrain,   . Camenter ants 

(And ■  few other ants) 
Galleries often  rough,   lined with 
excrement or partly  filled with 
excretal nellets or r nipster-llke         
mixture of earth and excrement; 
usually running with the grain      Termites 

3. Large round burrows from 3/^ - 5/8 
inch in diameter in exoosed wood; 
burrows enter nt right angles to 
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5. 

6. 

7. 

8. 

the   eurfnce  then turn "nd run «Ith  the 
prrln;   burrows nartltloned  off Into 
cells  by nlucrp of wood powder pnd   shreds, 
cells  contfllnlnc sollen or younp bees.   . 

Sn^ller burrows I^SP  thnn 3/g  Inch  In 
dle.neter without nrrtltlons,   cells or 
pollen but often well filled with  frpss 
or n  mixture of fr^ss ^nd rSellets  

C^menter bees 

Burrows     jund or oval,   nverp.glnpr flbout 
l/k Inch  In dlp.neter,   tightly nflclced 
"'1th boring fr^ss,   .   f   .   .   ,  

Burrows  round or owl,   l/g Inch  or 
less   In dlnneter    

Burrows  usually  In.wood  of brond 
lenved  trees,   esneclnily In nr.nels, 
plywood,   etc   Sone   f^lse  ponder post beetles 

Burrows  In coniferous woods;   the 
Inrv^e  In the burrows  ire  elongated 
leplese prrubs nbout nn Inch lonp, 
wlth i   she.rp point   nepr  the  tin of 
the abdomen , Wood w.^s^s 

Burrows  usunlly  In coniferous  woods, 
especially In studs or heavy timbers, 
the Iprvae are usunlly legless grubs, 
strnlght  «nd with a point near th^ 
end of the abdomen        .6 

Burrows  usually round  In  section,   "'nils 
without minute  curved  grooves;   larvae 
straight  and  segments behind head 
rather slightly enlarged so that the 
body tapers evenly towerd  the  rear Round-headed borere 

Burrows  flattened oval  in section, 
wr-lis with minute,   curved,   concentric 
grooves;   larvae   straight,   legles? 
nnd segments  ^ust behind the  he^d 
much broadened and  flattened      Flat-hended borers 

Burrows  not   filled with  frass, 
frequently branched,   walls  stained, 
usually black t   .   f , 

Burrows  filled with  frass or pellets, 
'"nils usually unstained  g 

Engraver beetles 

Burrows  1/16 Inch In diameter,   filled 
with  fine,   flour-like   frasp.   In  sap 
wood  of broad lenved  trees Powder nost beetles 

Burrows  tip to 1/g  Inch. In diameter 
filled with tightly packed frass or 
frass  ^nd  pellets 9 
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9.     Burrows  winding or running Iprpely 
with  the  f^rflln;   frpss. sonewh^t .   . 
pc'heslve  pnd nostly without 
nellets Frlse no"!^ er post bottles 

Burrows  running with or across the  
srrln freouently Intersoctlne «^nfl 
filled nostly «-Ith loose oelleta Deathw^teh beetles 

The work of the  true  woevlls  consists,   In the  f«w 
instrncee which I have  seen,   of nlnute burrows running largely '"Ith 
the grain,   enoty with sonev-hnt Irrerular walls more or less roughened, 
perhros with excrement.    As frr as I knov the burrows of oedemerld 
beetles pre  largely enoty and pbout  1/Ä Inch  In rilameter. 

The  nesting burrows  of  various  solltsry "^sns  resenble 
those of cernenter bees but ^re  on P. nuch. snaller scple.     The  cells 
at  the enrls of the burrows  containing either nore or less rtaad Insects 
or well gro^n grubs  or nuoae of the  »asos.    Occasionally this hPblt 
of storing Insects In the  cells lerds  to an nlieg^tlon that  the  stored 
Insects are  the  ceuse of the dpnage. 

Wood Inlury clue   to rodents Is characteristically 
recognized by  the nalred'tooth narks.     The  indlvl^u«! nnrks '"111 vary 
In width fron About 1/20 of an Inch to «bout 3/g 
clanage  Is  obviously done  fron the outside  of the 

of an Inch 
piece. 

and  the 

Crickets 
Temltes 
Mayflies 
Car'rilswoi'ns 
Beetles 
Bees & "'PBOS 

2 
136 

2 
It 

209 

375 

» 

2c2. Conno board «nd wnllboard. 

There  Is  very little  Information on these materials. 
About all one  cpn siey Is they "'111 be  attacked by termites  If they 
contain sufficient umjolsoned cellulose nnd thPt alnost nny of them 
If  soft could   serve  for the nutation of beetles or coulr1 he perforated 
by  rnts.     The  diagnosis  "-ould folio"' that  f?;lven for wood, 

2c3.     Concrete, 

I hnve  no detailed Infomatlon on the  few recorris of 
dnmpge  to concrete which ere  In  the  literature.     However,   It  Is  fairly 
well pscertolned that  the  eastern subterranean ternlte  enn eventually 
penetrate mortar which contains nore  than 10^ of line  and  It   Is hl$i]y 
probable  that troolcal soecles of the  family Rhlnoternltldae with 
much nore abundant  secretions from the  frontal glands  should be  able 
to work n^re  rapidly,     I have no  Idea how the one  recorded ant  "ttacks 
concrete but  the  species  In question has renarkable rowers of 
penetratlne unexpected naterlals. 

k& 
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Hate are Also pblp to 
and the latest recoranenc^Ptlons which I 
outbuildings  coll for a  concrete floor 

Termites 
Ants 

20^,    Asnhalt. 

cnew  their wpy through  concrete 
have  seen  on rtt nrooflnc- of 
at least k Inches  thick. 

} 

Very few Insects  s^eri able  to penetrate asohaIt  or 
at all.     This  Is nrobably due  to  its nhyslcal  nature.     However, 
lead cable borer.has been recorded  as Denetrntlnc; a  5-ply bullt- 

asphalt  roof /»nd 2 African ternltes  nenetratlng felt heavily 
Imnregnated with tar. 

tar 
the 
uo 

2d.    Metals. 

1 have attempted to Include here 
of Injury to metals of any kind by Insects, 
outset  thrt  we have  no evidence  thrt 
from metals  or even  Ingest 
thin and  soft metals. 

2dl.     Lead. 

such  records as pre  avallabl 
It nay be said  at  the 

Insects derive any nourishment 
them.     They are,  however,   able  to perforate 

Since  lead  Is  the  softest  common netpl  It   Is  not 
fc surprising that a  fairly long list  of  Insects are  known to  d^nage  It. 
" In  some   cases  the  damage  Is  due  to perforation by beetles  or bees 

atterrotlng to emerge  from wood which has be?n covered with lend.     In 
other cases lead Is us^d as  a Dlace  of ■nunatlon by beetles which *ould 
ordinarily bore  into branches or other wood.     Probebly most  termites 
damage lead only "hen they encounter it  in the  course of making their 
galleries.     I  am told,   however,   that  in rarts  of Australia  buried 
electrical cables are  seriously damaged by termites during the  dry 
season,   apparently because  of condensation of moisture near the 
cabTes,     Lead  is   soft enouerh so th«t  considerable   thicknossps nny 
be  oenetrated,   nrobably a  quarter of an  inch without  great  difficulty. 

Termites 3 
Beetles 27 
Bees, ants 
wnsps k 

^ 

2d2. Aluminum. 

Three moths are on record as perforating very thin 
aluminum sheets or foil.  Probably nnny other Insects could do so 
if they come in contact with the metal. 

Moths        3 

i4-9 
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26.},     Co-nver, 

The two beetles known to rianHfre corner are both note- 
worthy for their ability to bore Into hard substances, and apparently 
even cooner foil la proof against attack of the vast majority of 
Insects. 

Beetles      2 

2d4.  Tin. 

Tin Is sufficiently soft so that at least tinfoil 
of unstated actual conoosltlon has been perforated by several Insects. 

Moths 3 
Beetles 3 
Wood wastes   1 

7 
2d5,     Other metals. 

The  only actual record of damage  to other metals If? 
an old one  fron Strasbourg of a wood Wtp oonetrating the  1/2 Inch 
steel olates  of *  safe.     Personally,   I  nm greatly  Inclined to ÄOttW 
this record. 

The  larder beetle  has been  tested against  several 
metals  and   It  '"as found   that while   It   could penetrate  lead  and  tin 
it could not ^enetrnte  zinc,   aluminum or brass.     The main thing to 
be  lc«rnnd from our point of view from these various records Is  th^t 
lead at Itfttt  Is  no  cure  for damage  to oack^es by Insects.     A 
re«Bonable  thickness of a  quite hrr6 metal Is necessary. 

2e.     Houses and   storage buildings,   etc. 

I have  Included under this  heading.a  large  number of  Insects, 
some  of  them accounted for elsewhere  under  specified food materials, 
but m^ny of  them without  oreclse  food   records.     Although one  could 
expand the list almost Indefinitely,   I have  tried to restrict  It  to 
those  insects whose  near relatives «r^ known to cause  definite  damage. 
We may    therefore,   reasonably assume   th-'t any Insects which *pr**r 
only  in this  list will,   under aporo^rlate  conditions,   do dnmnge. 

Sllverflsh 5 
Crickets 8c roaches      S 
Earwigs 1 
Bookllce 12 
Moths 3 
Beetles *y 
Files 6 
Ant s ^o 
Mites 2 

1^9 
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2f. Miscellaneous. 

The present section Is Included Iflrpely to conolete the 
classification of the avallßhle records of the activities of Insects 
elsewhere Included pnd to take Into account P  certain number of sub- 
stances of relatively little Imnortance to the Quartemaster Corps 
but about which Inquiry mlpht be made, 

2f1. Drugs. 

I have not atteraoted here  to abstract the  soeclal 
literature dealing with Insect Infestation of drugs,   but merely to 
bring together a list of  Insects that were encountered In connection 
with other materials.     It must be keDt  In mind that ell of these 
records aooly to galenical drugs,   mostly In the  raw state.     The 
ability of Insects to feed on such drugs as opium,   nux voralca,   "loes, 
ond henbane,  has long been n.  source  of wonder,   although  It  Is'oerhape 
scarcely more  remarkable  than the ability of some  of the  s*me  Insects 
to live  readily on a diet of cayenne pepper,     The answer seems  to be 
that the  Insects  In fact  feed largely on the  starches ^resent ^nd do 
not absorb Into their systems the  alkaloids. 

Moths 
Beetles 
Mites 

1 
18 

1 
2ff 

2f2,    Animal  substances. 

There were enoutfi  records of unspecified animal 
materials to make  It worth while  to bring them together.    The  only 
soeclfled materials  Included here were  dead Insects «nd  dung and 
I believe  that every Insect listed has  some  definite  food eselgned 
to It In some  other part of this  report. 

Sllverflsh 
Earwigs 
Termites 
Bookllce 
Moths 
Beetles 37 
Files 
Ants 6 
Kites 

5» 
substances. 2f3, Plant 

This subgroup was included not only to take care of 
unspecified records but also to include the insects known to attack 
tobacco ana derris. The latter, ae is well known, is the source of 
rotenone, one of the most potent Insecticides of T>lant origin.  It 
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is  of frrcpt  Interest  to  nn entoraolofclst  thflt   stored derrls  root 
should be rttncked by Q  resoectpble number of Insects.    An ndded 
r*e«son for Including this  flub^rout) *m§  thnt  It plves « little  clearer 
olcture cf  the üotentlon abilities of P consldersblo number of species 
which we'h^ve  ordlnnrlly considered to possess quite United choice 
In foods. 

Sllverflsh 1 
Termites 1 
Bookllce 1 
Moths *5 
Beetles 66 
Files 1 
Ants 15 
Mites 9 

"9„ 
?f^. Mlscellrneous, 

The  contents of this   subgrouo Is sufficiently 
Infllcftted by the notes vhlch h^ve been ndded nfter the  several soecles. 

Termites 1 
Moths 1 
Beetles 1 
Files 2 
Ants 5 
Mites l 
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Figure 3:    Dlaiarram of the exca- 
vations made by two colonies of 
the common dry wood termite.     The 
lines ab and ed represent the 
mutes of entry.    The two colonies 
are not  Interconnected. 

4 



I 
figure hi    Diagram of the excavatlone of a cowder oost 
termite In a table too. The oolonlElng nalr entered 
at a, fecal oellete are ejected at b, and have accumu- 
lated In the drawer to form the olle marXed c. 

■ * 
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Figure 5: Diagram of the nest and working« of 
Coptotermes formoeanue.  The nest Is In the bottom 
of the oost at the left. The oost has been nartly 
excnvated and runways extended to the foundation of 
the buildings at the right and covered prsllerlee up 
both sides of the foundation to the wood above. 

■ 
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Figure  6:    Damagre by  Coototerraee  to « book. 
Many live  termites are  shown together with 
frasa. 

Figure 7:    Work of a subterranean termite  In 
the alll  of a house  In California.     The  section 
above ahows how the  galleries follow the annual 
ringe.    The surface view below shows the 
galleries and plaster used to seal  the wood 
fast  to the grounfl. 

• 
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Flsrure 8: Damage to a stored corru- 
gated pasteboard box by subterranean 
termites. 
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Figur© 9:    Ear of  corn ahowlns: the 
characteristic loose webbing left by the 
caterolllara of the  Indlan-raeal moth. 
This moth rarely attacks  sound grain, 
but,   as  Is  shown here,   frequently attacks 
grains already In.lured by other grain 
r>ests.     3uch webbing as Is here  shown 
develops only when corn and other grains 
are left undisturbed for some  time. 

• 
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Figure Ik;    Mountain carpenter bee.     In the 
center «re  two adulta.    At the sides the nest 

l/Vtllh lX8  8ma11 CarT>enter bee  l8 o*1* **** 

m;. ■> (Hi;i.o») 
//«// Mhi ,,/fMUi „l „ puff .„^„z llx „„!„.,„,., 
»ml».   Thr Irur hifhl if  ihi*  Ifmim   i»   II 

MM 

m;.2 
Uh l„su,ry „I., hr^kr, fungus.   I.  //„./„„„„, /„„,, „„ „ ,„.„ 

■n"""'r!" "",'"- i'""" "/",r" ""' "f"»"" ">"-^ "" 
•nnf.n.J.r.,.     H     ,   ,. ,(.,((W „„,„„   „ h ^ * 
m,^„finl) U, «/„.„ ,/„.//,.,/. .^„v ,„„/ ,/„, u^% M,n, ,,;.,, „^ 

M /.m-,/ ft> „ s,H,rr.l,n,ll,lnnit sUrf,u.fn*n „hirh ihr s.ws full 
< //»•>,«„,., (,.rv /.^/./v „„^„.y,^. „ 7V|„ vw)r(.)l (i/|/( r //(( ' 
./,„/. > „,»„ /„.„. „„, ^„. rM,. ,„ „ ,„.„. m <)f l,^.4(j|.((. //(f(i((/<' 
r I „r, „I,/,,. «„„,., /„, x „, (/l „ ,„ ,/l(m tliiu u ^^ ^^ 
ihr hm* „,„1 „„„ ,/„. ,„,„,/ llsl.ir r •,,„. (,^^(/(1„ //lr(WN .^ 
""".' -.»„,„. *,.  ll,r rim-mh ,«./,„„/ ^,„1 „„. ,„„.,/ ,„„, lwtri 

lii/ihh inn fin ijnil 
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3.     SYSTEMATIC DISCUSSION OF THS ANIMALS 

In this  section the orgnnlsrns  considered nre «rrnn^d In wh^t a 
blolocrlgt considers systenrtlc orfler«    This ne^ns  thftt those forms 
most n-p.rly  related structurally ^re  pr«thered Into crteporles  -hose   ' 
rflnk denende  on the  nonrnoss of relation of the  contfllned categories 
It Is not my rmmose to plve r> lengthy nccount of systenptlcs,  however 
'*e npy point  out  that the  four groups designated by letters  In the 
table of contents remvsent  three of  the rjrlmnry divisions of  the 
nnlnal klngdon. 

1. The ArthroiDOda, 

This division  (ohylum)  Includes  Insects,   solders pnd 
their relPtlvos,   crabs,   lobsters,   centloedes,  and thousand-leaped vornt 
ps «'ell as many lesser known animals.     It Is the  largest major grouo In 
the animal kingdom,   comprising some  650,000 kinds of «nlmals.   or about 
3/M- of "11  the kno^n soeclcc. 

2. The Mollusc»». 

This division Includes oyster , clams, snails, slugs. 
we are concerned only with the moderate number of sriecles of teredos 
or ship worms which are  really peculiar clflms. 

3. The  Chordata. 

This division Includes all those animals having back- 
bones ?>nd some closely related forms. 

Each of these divisions Is divided Into smaller grouos called 
clrsaes.  In the arthronods we consider some of the class of Insects 
and one o^rt of the class of arachnids. 

In thr» mollusks ^e consider one smpll nart 
pnd In the chordatea oart of the class of 

of 
mamaals. 

the  clasa  of  cl^ms 

Each cl«ss Is in turn divided Into orders. Among the Insects 
^e  take  account of repräsentatives of 12 of the  orders. 

Each order In Its turn Includes one or more  families.     I have 
not  Invariably used the  family as a  category In the discussion.     In 
some  Instances  too few families pre  Involved;   In others the oosslblllty 
of^distinguishing the families readily  is extremely low so thrt  I hnve 
only used this  category where  It offered some actual advantage  to do 
so.    The ending —Idae  Is used as the means of distinguishing the famllv 
npmes fron those  of other categories. 

It win be seen on referring to the aopendlx that the n-'me of 
an Insect consists of two carts. The first, written with a crpiw 
letter.   Is  the  name of the genus or small grout) to which the  species 
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belorwra.    The  second,  wrUten elw^yg  with «  enall  letter,   is  that of the 
l«nhCl«' r?1Ch/fl ?"  ln^vld,,«l «"tlty ^ith «.hlch we are'concerned. 
Each  soecles Is al-ays deslflrnflted by  the two names together.     In a   f^w 
cases,   esoeclally amonpr the ants,  additional nam-s rre us Id which are 
those of categories below the rank of soecles.     In some  cases a Sene^lc 
name  Is followed by the abbreviation  sn.  or In the plural ap*      Sis 

r^en^^ll^toT11^ Wlth ^ —* 0r ™"**%™* -Jle^n6 

and  so^^rÄ LTtS^^l^T^^ u^Xm'lTt^8 

general text.     The  Index will enable one  to connect those common namos 
with the  scientific names.    Howevor,   I have  strictly refralneSfrSm 
colnln* common names.    Generally sneaking,  I give oreference to the 
names as used In this country where the SAgllsh use dlf?e?ent  common 
names and  In addition have  followed In almost all Instances the  o???clsl 
list of common names oubllshed by the American Association of Economic intomoloclsts. »w.»*«!*«! 

3n.    Insecta - the Insects. 

3al.     The order Thysanura - brlstletalls,   sllverflsh. 

„.     .    . ^  The ln8ect8 of this order'are coraoletely windless 
^e b2dy Pny'  brown or nottled,   r.nd scaly.    The antennau «rt Ion» 
thread-like,  many Jointed.    The hind end of the body is orovlded with 
3 long,  very slender,   and nany-Jolnted tails.    There Is no evident 
metamorphosis. »wn» 

*~A ~* +u      .-,     ^f1^ i8 ?tni con*^er«ble  debate about  the  true 
food of the  sllverflshes,   but they have been recorded as doing danasre 
to a groat many kinds of natorlals,   esneclally those containing starch 
or protein.    Hence,   they attack the •Uli« of oa^er or cloth and  the 
glue  of book bindings.    In so doing they may do damage to the under- 
lying cloth or oaoer,   and this damage  Is sometire a quite evident. 

* ^    «.u Sllverflsh require  rather warm conditions and h^nce 
outside the  troolcs are not generally found out-of-doors.     They also 
require «rather high degree of moisture.    They may bo expected to 
live In the vicinity of stoves and sinks and oartlcularlv around bake 
ovens.     They are decidedly nocturnal and generally orefer  to snond  the 
day In crevices. 

4i     4     ^    *fl h?8 b<sen i"1010,8^ sllverflsh are to be exoected 
orlmarlly In the  troolcs and 3 or M- sneclos have become,   throuch 
commerce,  virtually world wide.    One or two more Pre distributed 
throughout the troolcs but not in temnerate regions. 

Due to the minute  spaces  In which the  Thysanura are 
able  to live  their control by constructional methods Is genor^llv 
Irmrao.tlcal.     Fortunately they take nolson baits based on starchy 
materials very readily,  and formulae for aporoprlate baits are  apoended. 

5^ 
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Let)!ans  epcchprliv -  U.   S.:   sllverfieh,   flshnoth 

There  nre  two well-known nenbers of th(? -nreaent  order.     One of 
these Is  the species n^ned nbove,   B shiny prny rninrl nbout  1/2 Inch 
lonp    not  countinpr the  tnlls,  ^hlch freauently nryverre In bnth  tubs. 
The uorjer surffce of the  insect Is  scnly,  but the  scries rub off very 
enslly.     It runs with very grert  rflüidity.     The  silverfish is cosno- 
oolltpn but outside of the  trordes occurs only  in dwellings,   since  it 
does best nt "  te^nernture of nbout g0oF pnd ^refers a nerrly s^turpted 
Ptnosohere,     It.   therefore,   tends to stry Pround wpter ^nd  this  PC- 
counts for its beincr found in b^th tubs. 

This   Insect is knen to feed on » considerable  voriety of  starchy 
npterials,   such rs w^llprper mstcs,   prlnzod nnper,   cereals,   rnd 
niscellpneous dried nlnnt nptorials,  but  it nlao feeds on nrotein 
containing  substnncea  such RS nrotein-sized woer nnd freshly dried 
beef.     It Is now penerplly held thrt  it requires  sone orotein in its 
diet.    In pddltion,   it •"ill nttflck cellophane,   nylon,   «md cloth  sized 
with sonc  of the  synthetic resins but not ns fr\r PS cpn be  lenrned 
those containing fompldehyde. 

The Insect is  repdily killed nt 9S0F ^nd nt 320F. 

Themoblp doneeticn - U.   3. :    firebrnt. 

is, 
The fire brat looks r.nd ccts vrry much lik^ the sllverflah.  It 

however, narked with brown cross bands which pre auite conspicuous 
If'the scales have not been rubbed ^ff. Its very habits are very nuch 
tho«»p of the silverfish, but it reo'ilres still higher tennemtures pnd 
does not necessprily require as hicrh hunldity.  The optinun tennerature 
Is "bout 9g0F (pbout the hifrhest on rncord for any r^ost insect) «nd it 
nay develor» at hunldlties as low ag US^. 

The food habits of this s-necies are sinllnr to those preceding. 
It seens. to have a rather snecial liklnr for rayon which is r^robrbly 
P ouestlon of the sizing used, pnd It has been noted that rayon con- 
taining sulohonated connounds is not very attractive. 

The development of these ^ninpl? is rather slow pnd 
nunerous nolts,  They pre killed Pt 320F and about 1300F. 

there  are 

3fl2.    The  order Orthcetera -  crickets,  grasshoppers, 
and roaches. 

In this order the ^ntennre  "re many Jointed,.often 
lone pnd thread-like.    ThP hind end of the body  is provided with t"'o 
short or noderPte  tails,   usurlly these  are very 
fenples  of npny anecies have pt  the hind end 
eg£?-lpylng orgpnlsn,   sword sharsed or awl 
develoced consist of a  relatively narrow 
of firmer texture than the hind, •onir pnd 
closed is  folded like P  fan.    However,   reducwx 

ndults.     The netarorüh by no ner-ns unconinon In 

inconsolcuous.     The 
of  the body  «   conspicuous 

shaned.     The wings "'hen 
front t)nlr which is  freouently 
p bropd hind oe.lr which when 

n or l?ick of wlngs  Is 
als  Is  slight.     The 
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Figure 17:     The  fire 
brat.    About  twice 
life  size. 

Flpure IS:    The houfle 
cricket.    M«le on the 
left;   fenflle  In elde 
view on the  rlc-ht.    The 
nhotograohs are about 
natural  size. 

J3]J'Vi ,y- -/.f \.l%.    „ ,  r~-  
ni 

Flpure  19:     öemian roach,    a  to d are 
atasree  In Its growth;   1,   f & ll «re 
adulte;   g Is an eprpr case.    Another 
can be  seen nrotrudlnp from the  fenale 
In f.    The  figures are natural  size 
excent  g. 

Figure  20:    European 
earwljr (Forflcula 
aurlcularla).    TFle 
Insect  Is about one 
inch In length. 
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youm? generally resemble  the narente very closely ercent  In al«e. 

The Orthor»tera Include a great  variety of  Insects 
kno'"n fanlllsrly as gras shorter s,   locusts,  katydids,   crickets,   roaches, 
stick insects,   leaf insects nnd nantlses.    So far as we are  concerned 
there are  two grouos  to consider,   the  crickets and the  similar 
gryllacrlds on the one hand,  and the roaches on the other. 

The  first grout) have  the hind  legs much lengthened 
and  the thlffhs enlarged,  hence th^y ere able to lean. 

Of aryllacrls Sjechellensls Vesey-Fltggerald says 
"adults and nymtrtis cut holes In rsaner ana cloth with the object of 
making o  shelter by folding over the cut niece and sticking It  down . 
This  family Is P fairly large one found throughout the  tronlcs.    Similar 
danacre may occur elsewhere although I have found no other reports. 

.  of 
materials 

The  cricket family Is a large and cosraoioolltan one 
which several members «re known to cause derange.    The list of 
attacked Is  cloth Including artificial  silk end wool,   clothing,  leather, 
wood,  flour,  bread,  doucrh,   fruits,  vegetables.    One or more destructive 
snocles may be expected anywhere  In the habitable world,   and In tenoeratr 
climates crickets ar* rather nrone  to Invade houses In the  fall, 
aonarently seeking warmth, 

Mr.  R,   J.  A. f.  Lever,   the Government Entomologist 
at  the Fljls,  writes me  that  crickets  »nd prasshowers «re nrobebly the 
most  serious grout) attacking cloth In the Pacific area. 

The 
Dolsoned baits which 
flavoring. Formulae 
orocednre »hlch will 

general  control of crickets Is by means of 
generally have a  cereal b^ee and molasses for 
for these baits are given In another section, 
tend to keen out  roaches "-111 also,   of  course, 

Any 

tend to keen out crickets and rraeshopners. 

Oryllulus domestlcus - U, S.: 
—' —       grille. 

house  cricket;   German:     Heimchen,   Haua- 

Thls  Is the only cricket or grasshonner which eeenB to have 
achieved  a world '»Ide distribution,  doubtless becuse  It nartlcul«rly 
llkas to Invade bulldlncrs.     It has been recorded aa feeding or. a vrrlety 
of 'textiles including wool and artificial silk «nd -ould probably damage 
pny textile which had been soiled with animal materials.    In addition, 
It  feeds on naner and various vegetnblaa and bread stuffs. 

The  life  cycle Is coranaratlvely long,  extending over nine to 
eleven months,   and In most narts of  the world we "ould expect but one 
generation a year.     Some «ork has bo-n done on the control  of  the 
house cricket,  mostly through the use  of nolaon baits. 

The  roaches are  so familiar that a definition le 
Plmoet unnecessary,  but ^e nolnt out  that  the hind legs pre not modified 
for leaning and  the wings are frequently wonting.    Through commerce a 
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nunber of  soecles have  becone  donestlented  coenonolltes;   those ^rc All 
of troplcfll  origin nnd there  nre  rather f«w süeciee  native  to  t^mer^te 
repi one. 

The usucl household  soecies pre  strted to be 
omnivorous,   but they ßctunlly shov A  tendency to r»refer mpterip.ls con- 
tflinine: stnrch or dextrin nrrticulprly bookbindings.     In addition, 
danflge  to cerenls,   bre.od.,   clothing and   other fsbrlce,   ^rtercolor points, 
cheese,  nest,   snd  old leather is  on record.    All c*ses except  the 
lest  three nrobnbly involve  stp.rchy substances nrinarily. 

In soite of the  very large nunber of  roaches «hlch are 
known fron the  tronics  (100 or nore  species  in severp.l different 
regions) most dsnage by roaches even  in the  tropics  s^ens to be d'ie  to 
the  relatively fe"' cosnooolitan «nd tro^icooolitfln insects which I have 
listed in the  aunendix. 

Roaches nsy be  controlled by three  general  chenical 
nethods;     (1)   the use  of ooisoned baits which arc  connonly dry fixtures 
of cereal and t)Owdered riolsonj   (2)  by  spraying "rlth oily  insecticides, 
ß procedure which is excellent provided  the narksnrnshin is  crood:  but 
the n^re mist of  srsmy  in the rir is  of «Inost no  significance,   and 
slmilflrly,   deposits  of the  sr»rny on '"alls or floors  ore  not  sufficient; 
(3)   by funigation:   as TOill be  sho"-n  l^ter funization to be cffpctlve 
tskes n building out of use  for eone   tine;   it  requires  a  tlcht  building 
«nd it  is no protection sgflinst relnfestntion,   that  is,   it functions 
only while  the gas is in the bulldinsr,   and  in th«  tronics reinfostetion 
with roaches  is to be  pnticinated  since our fanllifir household  a-necles 
cm exist out  doors. 

Blptta orientals - U,   S.:   Orient«!  rorch;   Qempn:   genolne  Kuclionschnbe, 
Kakerlak;  English:  bleck beetle 

This  cosnonolitan  snecles  is  likely to be  fanillar to  «nyone 
who hse eaten  in dubious restaurants near the "'ater front or traveled 
on cargo vessels.     It  is  tynically the  shin ronch.     The  two  sexes are 
rather different  in SDnearance,   the nale being very d^rk brown «ith 
long wintra end  canable  of   fliegt.     The  fenale being nearly blnck, 
"Inoet  «Ingless,   and broader »nd heavier than the nale.     It  is   sonetlnes 
stated that  roaches  in general will ert anything they  can chew but  thpir 
.lews «re not  renarkably  strong and they are hence  restricted to 
reasonably soft materials,   such rs hunan food and to eroding the  sur- 
frce of cloth and oaner for the  sizing.    There  is  rather little  infor- 
natlon on the life  cycles of roaches excent that  the develoment  Is 
relatively  slow.    In the nresent  sneclcs it nay be as long as a year. 
The  eggs are  laid in capsules,  1/2 Inch cr so  in length,   fron which 
p  considerable nunber of young energe.    The young are  nearly colorless 
during the   first and oerhaps  second  stages, 

Blattella gemanlca - U,   S,:  Geman roach;   Geman:   Franzosen,   Russen. 

This  ronch  la nerhana the nost  generally distributed of the 
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household roaches  of North Anerlc  plnce  It  le  enslly carried  by the     ' 
grocer boy  in his basket  pnd ^bout  9/10 of  the  Individuals firm ferwles. 
It  runs  "'1th prent  rmldity but  do^s  not,   nrooerly  sne/iklnr    fly.     It 
merely volnlflnes do"'n to th« ground. 

There   le  rather little  Infornptlon ebout  the  nornp.l  food of this 
snccles,   but  It  la  probsbly whatever the rnlnols  o«»n  find  nround  the 
kitchen.     They will also  Invrde  food  orocesslnc nl^nts  ^nd   sone  "»111 
go  to grrhpge dumps.    The  soecles le  esneclnlly orone to dair^B  blndlnsrs 
of books  for the  sizing in them p.nd It has been recorded once  «ttnoklnff 
wflter color oaintf,  oreeunp.bly p.lso for the contelned nucllnpe. 

This süecles is rather necullsr anoner ronches in cnrrylnp its 
ee:^ c.^^sule oroj^ctinc: fron the hind end of the body until the e^a 
»re re^dy to hatch.    Ea di caosule  contains  sone 30 to 60 eg<?s. 

3f13»     Thß  order Derma^tera - earwigs 

In this order the antennae are  rather slender    mny 
Jointed.     The  ebdonen is amed st its  tin »Ith fl r>r>ir of strong forceos 
The  forewinr-s,   if present,   pre  short  ond lo«thery.     The hind »inftt    If 
present,   broad,   rounded,  and nenbranous.    Tlie netnnomhosls  Is   slight.' 
The menbers of this grout) can be  told at once by the  forcens nentioned 
There, are only a very fe'«- other insects  so amed,   nnd the others are 
sn^llcr in ceneral and wincrless.    Err^lp-s have  strong biting mouth 
oprts. 

Although oarvige feed  on a  great  variety of  substances 
they prefer,   on the  whole,   insects and growing olants.    There  «re a 
fe«* references of drma^e to stored nroducts nnd to cloth. 

The metanomhosis  Is gradual,   and the life history is 
chiefly remrrkqble  in that  the  females  remain'in attendance ut^on the 
e?Tc-e until they hatch end  even t^he ere of the newly hatched young. 

Earwigs remain in concenlment  durinr: the d^y under 
b^rk,   stones,   or in similar dark winces,  and come  out  at night   to feed. 

One  soecles of very wide distribution is known to 
attack • variety of  stored oroduetf much as roaches do,   although it 
^refers animal food.    Another very widely distributed form may  do minor 
damage  to cotton and silk.    Like  the  roaches rnd grasshoppers  the ear- 
wigs are  cpoable  of ejecting from the mouth a dark fluid'«hioh  Is known 
to rot cloth.    At least  two  species ere  c»>oable of drawing blood with 
the  forceos  if roughly handled,   end this is nrobebly true'of a  number 
of  others. 

Hebard refers to the troniconolltan Prplabia amchldls 
as a "flliguitlne greasy household oest of the  sub-trorjlcal and tr^öSl 
regions which has been crrriPd nround the "'orld by commerce".     As to 
this  STieciea,   I have  no  süecific   Information on the  damage  that  it  does. 

There  are  fewer than a thousand species of earwigsf 
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nostly  found  In  the  tropics.    There are  several  native European s^cles 
and a  very ft» native  to  North Anerlca.     I have  found  Indication of 
dana^e but by  three  soecles;   one  I have  referred  to,   one  of  the   others 
Is   cosnonolltan,  and the  last one has been Introduced nretty much 
throughout the  tennerate regions.of the world. 

I an  told  by Mr.   Hardenbrook that  although he   Is 
familiar «'1th earwigs  In the  tropics,  he has never seen any dpnage fron 
then.     This  Pgrees with the  literature  essentially,   and "Te  need  not 
antlclnote any extensive danage. 

It  seens very certain that nrecputlona taken against 
roaches "'ould also ooerate  against  earwigs, 

3ai+,    The order Isoptera - tomltos 

This  order contains  social  snecles living In large 
connunitles  conoosed of ringed and wingless  reproductive  Individuals 
together with a  large  nunber of wingless  sterile foms,   gone  with 
nodlfled heads.    The winged individuals are  ordinarily d^rk in  color; 
the wingless individuals ordinarily p^le bro"'n or crean color.     The 
nouth ports are  adapted for biting or are degenerate.     The ^in^s,  '"hen 
nresent,   are  two very  similar pairs,   longer than the body and  rather 
transparent.     There  fire  strong veins  toward, the  front nargln of  the 
wimr and  at  the  rear meeker longitudinal veins and a net work of  snnll 
veins.    The rvings are  canable of being shed at  fracture linos near the 
base.     The  Juncture between  thorax «nd abdonen Is broad.     The  cerci 
are  short or very  short;   the netonorphosis is slight. 

Food.    The   chief food of temltes. Is  cellulose.     It 
Is  of no consequence to the  temite,   fis far «s  I c^n le^rn,   -"heth^r 
this natcrlal  Is obtsined fron ^ood,   nrr»er or glue.     The   other  sub- 
stances  in wood  are   scfircely  digested at all,     A larpre  nunber of 
tronicl  ternltes  cultivate  certain eoecles of nushroon-llke nolds 
which they eat.     The  Intter temiteP,   in general,   do  not  attack -"ood 
although  they do great danage to gress and herbage.    All  the  ternltes 
with which '»e are  concerned are dlrrctly or Indirectly feeders on 
cellulose. 

Colony Structure.     As has already been stated   ternltes 
pre  social insects,   and this  Innllep  not a  rrndon ossenbllng of 
Individuals but a definite  organization of the  groun.    A riven  colony 
takes Its orlfrln fron a reproductive pair "•hlch are  connonly called 
the kinrr and aueen.     These nay. or n^y  not h^ve  orlerlnally nossessed 
""Ings,   and they nay or may  not have  founded  the  colony with  the   nid 
of  certain sterile  Individuals.    In any event all of the   ternltes  In 
the  colony ere  tho  descendants of this king pnd queen or of their 
Innediate ancestors.    In a developed colony nost  of the  individuals 
function as workers and are  not  reproductive.     In nost of the  fanilles 
these workers are actually  sterile adult Individuals which are  unl- 
fomly wingless.    They are  entirely responsible for the excavtion of 
the  dwelling T)lace,   for the   chewing UP of the wood or other food, 
thereby  rendering it  available ultlnately to the  entire  colony.     They 
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WORK [MfRGlNO VMNGfD 
RrPRODUCTiVfS 

Rtf>R0OUCTlVlS 
AMtR LOSS Of 

WINGS 

Tigere  21:    Life history and characterlatlc work 
of the we8tern subterranean termite.    The forms 
ordinarily seen In a termite colony are the worker 
and the soldier. 
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also take vhpt care  la necessary of the epps rnd young.     In ^Inost ^11 
soccles  of termite  there  are,   In acuUtlon,   *  certain nunber of  sterile 
Individuals  called soldiers.     They nay either be provided with rb- 
nomally enlarged .javs or nay even practically lack  Ja^s,   In "'hich case 
the head Is provided with a greatly developed gl»nd. ^'hose  secretion 
Is  said to be nrotectlye.     There  Is no    doubt that  the  soldiers are 
protective  Individuals,   but  they seen <"lso to h^ve a certain regulptory 
function In the  colony.     To discuss this latter point '"ould lead us 
too far Into theory.     In any event  the  occurrence  of t'^o or more wing- 
less  types  (castes)   Is the usurl situation In a termite  colony.     In 
the drywood termites and their near relatives,   all  In the  family 
Kaloternltldae.   the  olpce  of the workers  Is  taken by young reproductive 
Individuals,    There  Is no  special point In discussing here  the  precise 
details  of the  caste arr^ngenent of termite colonies.    It  suffices to 
point  out that  there are three reproductive  castes esch represented by 
both sexes and a maxlraun of  three  soldier castes which may differ 
among themselves only  In sl^e or as well In structure.    This colonial 
organlzstlon entails certain peculiarities.     In the  first plnce, 
members of the  colony recognize  one another by odor.     Second,   they 
have a very marked tendency  to nalnteln extremely close  contact wlth 
other Individuals of the  colony,  and  In addition usually also »Ith more 
than one  solid  surface.    This  s^enp  to account  for the extremely con- 
stricted nature of the ordinary paaepge^ays In the  colony.     In the 
third place,   and most  Imnortsnt,   the   food made available by the workers 
Is passed nlong In nrrtlelly or even completely digested fcrm to  the 
non-feeding Individuals,   soldiers,  yountrer nymphs,   end repro^uctlves 
"»ho are  therefore  dependent  upon the   continued existence  of  these 
feeding Individuals, 

It  Is commonly  stated  th^t  to  control a termite  In- 
festation It  Is  necessary  to kill  the  queen.     In the  first  nlace.   In- 
festations ere  constantly belntr controlled without kllllnr the  queen 
at  ell «tol^h  In very many  cases would be entirely  Impossible;   and In 
the  second piece,   eliminating the  queen or king end  queen will by no 
means aseure  the  ellninetlon of th"  colony beceuse  It  Is comparatively 
eesy for the  colony to replace s( xual Individuals throupdi the  young 
sexuel  Individuals »hlch are almost always present,   rnd  In some   Instance 
et  least,  by the  sexual meturlng of soldiers.    This  last has been 
obtelned In the laboratory,   end "e have  reason to  suspect  that   It may 
occasionally occur In nature, 

Hebltat Types,   ^e may  distinguish  six habitat  ty^es 
amonp the  species In which ^e nre  Interested, 

a. Dry  Wood. 
Excavo^.ons of a  single colony ere  relatively limited end 

occur entirely within ■ piece of wood.     The  galleries are  opened 
temporarily at a few points for the  discharge of fecal pellets and et 
the appropriate  season for swarming of  the winged Individuals.     The 
colonies of dry wood termites number at the moat a few thousand 
Individuals. 

b. Ponder Post. 
The powder post termites are closely related to the dry wood 
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forme      Th*   colonies are  of  the   owe  sreneml  comnosltlon but usually 
lare-er      The  workings are more extpnslve anrl nay ultlnately  destroy 
*11 of'the "'ood excent a  very thin outer shell.     The  fecal nellets  and 
other frass  may not be  aiecharped  fron the  ^llerles. 

c. Damr) '^ood. , ^   ^  ^  .     ^     - 
tliese  are  also  termites mostly closely related to the fry. 

M-ood  snpcles.     They work,   however,   only In wood  which  la. evidently dpnn 
or even  rotted and hence  they are  not  commonly found far above srcmna. 
This habitat  tyne  Is  largely restricted  to North America. 

d. Subterranean. , , *-, ^ 
In  this  tyne  the excavation of  the  colony Is nsrtly In '^ood 

inö partly In the  soil nearby.    The  colony Is  annarently alwaya started. 
In '^ood which Is In contact with ground but may  later extend to *oo6 
not  In contact by means of shelter tubes  (see Section 5).    Generally 
sne-klne:    the  subterranean  termites  ^re  caoable  of causing the  greatest 
nnouflt  of damage  since  they are dependent  on cellulose for their food, 
"nd the  colonies are  often of considerable  size,   some hundreds  of 
thousands of the   individuals.    Many of the  species fill unused «wrtp 
^f the oxcavrtlon with a blaster eonf>Oted of earth,   feces,   and other 
material.     The  presence  of this  nl^ster Is  diagnostic of  their work. 

The   subterranean termites  nroner do  not   form a definite 
nest  In vhlch the   reproductive  individuals  occur,   but queens »111 be 
scattered «bout  through the  extent  of  their workings. 

e. Semi-subterranean termites. 
I am usincr this  term for the  cenus  Coototemes.     The "ork 

of this  renus  differs  fron  that of  the  ordinary  subterranesn termite 
In th*t  a  definite  nest  of oldster or similar material  Is ^roducefl. 
This may bo  either in the ground or in wood.     For th«t  reafon  some 
snrcies'of this trroun have been introduced In reeions to which they 
ore  not  native.     In addition,   it does  not  s^c-m  to b^  so denendont unon 
contact with the  soil as   the  true   subterranean forms.     Their colonies 
h^ve been found on more  thnn one occasion in the  timber of shl^s.    The 
best known species Coptotermes formosanus makes very extensiv? üassnges 
through  the   soil.     One which wne examined  in Ha'-ali had P lenrth of more 
th*»n I65 f^et and in nlaces  descended. 10 f^et  into the ground. 

f. Foraging termites. 
The  species of this erour come  above ground sometimes even 

by day  to either grass and leaves  to tnke back to their nests  as food 
for fungi »nd at  lenst  some  of them have been reoorted to attack wall- 
oRDer and they might attack cloth on or very near the  ground. 

Nests and   Covered  Passages.   The   colonial habits of 
the  termites  seem to necessitate a  connaratlvely great centralizptlon 
of the  activities of the  colony and  in many forms this  involves the 
fomation of a soeciallzed nest which is composed of earth,   more or 
lens    mixed with other substances and may be of almost cenent-llke 
hardness.    These  nests vary in size  from the bulk of 
to huge mounds  several  fett  In heiKht  and  diameter, 
in some  -nprts  of  the world,   a conspicuous  feature  of 

one's  two fists 
These  mounds pre, 
savanna l^ndscanes 
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The  n^sts  of temltea  occur "'hen  they pre  strongly  centralized In three 
sltuflMons,   -nrojectlnfr obove  the  pround,   In  the  erround,   sonetlne«  In 
'"ood "'hlch hrp b^-n holloaed out by the  temltes,   ^nd  sometlnes  singly 
In  the  soil,   end  finally above  the  cronnd In a tree  or on a nola or 
building.     These latter nests ^re erenernlly known In the  'Vest  Indies 
es   "nlpp-er hends".     Their height above  the  ground defends  In rinrt on 
the hrblts  of the  oprtlcular soecles  of termites ^nd  on  the  support 
',rhlch Is pvallsble.     They hrve bepn found  in Austrolla more  thnn 100 
feet fbove  around.     Since  termites "re with very few exceptions  stroncrly 
deoendent on a  sllf *t amount of witter but on a continually moist 
ptmosnhere,   they very rarely emnaar In the  ODen.     It might be  nssumed 
thet whatever connunlcatlon they hsve  from v'-ood  to ground or from one 
olece of wood to another '"ould be entirely under cover,   but this  Is 
not necessarily true even  In some  of those  cases In '»»hlch they nest 
on trees.    They have a  very consldereble power of constructing covered 
oasspgeways  from the. seme  sort of mptorlel of "iiich ^he  nests are m^de. 
There  these ■osseage^nys nay run esmoead for lone dlstrncea md over 
pll sorts of objects.    Although,   therefore,   In North Anerlcp  sub- 
terranean termites would, be d.lscourpc^d by the  Interposition of rether 
moderate heights of concrete foundotlon,   the  s^me  cannot be  spld of 
tree-nesting termites of the tronlcs which sre used  to building such 
passagewpys to very considerfible helnrhts,   even a grest many feet,  and 
more positive methods of protecclon must be employed. 

Damage.     The most familiar form of  termite  damage  Is, 
of course,   the attack on wood and here,  as has already been pointed out 
In section 2C1,   It  Is  customary for the majority of the passogeweys to 
follow  the  rings of the wood,   the  soring wood being excavated,   and the 
summer wood left largely untouched.    For this  reason termites  In 
Australia «re  sometimes oooularly called "rlngants".    But  In addition 
to  this  termites will attack,  as hes already been pointed out,   rlmost 
«ny material  containing cellulose,   "Ithouerh we have  very little 
Infomrtlon about  their attack on highly-treated cellulose mrterlrls, 
such ns ethylcellulose.     The herdness of the material seems to be of 
relatively little  consequence.     In addition to thPt,   termites will 
penetrate P most considerable variety of completely Inedible  sub- 
stnnces - asbestos p^pe  coverings,  lead,  asphalt-Impregnated felt, 
electric  Insulation,  pnd  P  certeln number of perhp^s edible  substpnees 
such PS wool fabrics,.   Since section 2 wps written some additional 
infomptlon on this point hps come  to hand «"hich  could not be  included 
there or in section Ä. 

I have h«d the  opportunity to actually wptch temites 
feeding,   pnd  two potions   s^em to be used in concert - in the  first 
place,   a prying UP of an  appropriate amount of the material.    At this 
point the nnlmal braces  itself  strongly against s  firm surface.and by 
workinrr the  head UP and  do^n and from side to side loosens a piece  of 
materiel '«'hich  is of a  convenient width to go between the   Je^'s.    Then th* 
Ja«'s are  slowly end strongly forced into the material with more pulling 
and tugging,   and eventually a piece is  seorrated off which is  then 
carried, away,  held by the  other mouth appendages but.not apparently 
by  the  Jews.     Beyond  this I have  not   seen,  but   suppose  that  this bit 
of material  is still further chawed UP end s^pllowed,    '^e do know that 
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In  the   Inteptlne  »»ood  occurs  In  the  form of nlcroscoolc  frapmente. 
It  s^ens quite  certain on  the  other hand that  although  these  sane 
actions ralprht  be prone  through *ltt  Inedible materials that  the  frag- 
ments of the material «ould not be  ivallowd,   unless  Its ee^nratlon 
from edible  substence.« ^BB  Inposelble. 

Distribution.    Although It  Is true  for termites as for 
most other organisms that there are more In the  tronlcs than In cooler 
regions,   the  distribution of the various habitat tyT>e8 Is not by any 
means uniform so far as our «resent knowledge goes.     It may be  roughly 
stated that  termites are found fron 50° N,  to 50° S.  Lat.  which Indi- 
cates a  fairly great extension of a fe»* members Into cool regions.     In 
the  cooler narts of the northern hemisphere almost all termite damage 
Is done  by subterranean  soecles which In Asia and North America do a 
large mount of damage.     The sane  thing Is true "to some extent for 
Eurorje,   although the number of soecles and the amount of damage reported 
Is  rather less.    In the  cooler r>arts of the   southern hemlsohere,   on 
the  other hand,   It  Is  the  dry-wood termites that  show an Inroortflnt 
extension Into  temperate  regions. 

Taking first the dry-'^ood termites,   we  find that the 
greatest amount of damage  from them is  to be exnected in the American 
troüics from Itexico to Brpzil with somewhat less damage  in the Wost 
Indies,     The  next region of high damage  is northeastern Australia. 
The  number of dry-wood stjecies in southern continental Asia  and In 
Africa is  relatively  restricted,   and  so f«r,  at least ns  tropical 
Africa Is  concerned,   it  seems safe to conclude  that  there really are 
rather few dry-wood  sTjecies.    The   islands off southeastern Asia  from 
the PhillDninee to Jnva,   Ceylon,   end Madagascar oossess moderate numbera 
of dry -ood temites.    The   subterranean termites  show a  somewhat more 
uniform distribution,  but again they are surprisingly uncommon in 
tropical Africa,   and  there  is a very high likelihood of damage  from 
southeastern Asia  to Queensland,   * likelihood which is matched only by 
the probability between Mexico «nd British öulana,   although  In this 
region the number of  subterranean termites is less than the  number 
of dry wood forms.    The  distribution of foraging temites which might 
conceivably do damage,   and under this head I am thinking.of  the very 
large family Temltidae»   roaches its neak in central troDiol Africa. 
In this  femily certainly very  ft« soeoies do much damage.     Lesser 
areas of danprer are  IndlP,  Mplaya,   «nd  Queensland. 

So far as the  smaller Pacific Islands are  concerned, 
they usually nossess a  rather few dry wood species and one  or two sub- 
terranean enecies,  but  as is usually the c»se  the  number of  species 
occurring is  roughly in inverse oronortion to the   size  of the  island. 

Control,     Most  of  the   information on the   control of 
termites will be given In section M-,   particularly ^b,   c and d.    At 
this noint,  however,   I want  to present  a list  of termite-resistant 
woods.     Certain cautions are necessary  In using this  list.     First,   it 
must be  recocrnlzed that  so f"r as untreated wood is  concerned,   there 
is no such  thing as r  termite-Immune  wood known.    We  can merely  say 
that  some woods are more resistant  to attack than others.     Second, 
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the  woods  Included  In this  list have  not  been  tested against very many 
tynes of termites.   In sone  Instances  only against a  single abundant 
snecles,  and It  Is,   therefore,   not  certain that even In the  regions 
named the woods would be uniformly resistant;  end  It  Is well known 
that woods resistant  In one  region are  not resistant  In other regions 
necessarily.     This  Is true,   for example,  of Jarrr.h,   one  of the best- 
known termite-resistant woods of Australia.     Third,   the  resistance of 
a given soecles of wood Is  subject to some  variation - not  only because 
different trees of the  same   species differ In their rate of growth and 
therefore In the  relative hardness of the wood,   but as vnli because 
SADWOod  1«? on the  -'-hole rauch less  reslstflnt th^n heertwood.     In the 
following list I have arranged the "'oods elohflbetlcally under their 
scientific names and divided the  list Into sections ench of which 
reorepents  the  p.rea In which the given wood  is known to be  reslstpnt.' 
As far re oosslblo I hpve given the  netlve names In various  lenfru/>ge8. 
In some  sections,  at  leest,   there are not^s on non-resistant woods 
which elsewhere are  resistant. 

It must be  further recognized th»t  resistance  to 
tomlte  ptt^ck bears no relrtion to resistance  to other Insoct damope 
or to decay,   and  some of the woods here  listed are known to be  sublect 
to decay, • 

UNITSD 3TATSS 

3eeruolp  semr>ervlrens - U.  3.:  r^dw-ood 
Western United States 

EASTERN UNITED STATES 

Callltrls  i*obuata - cyoress x>lno 
Queensland 

Ch?maecyoarl8 lawsonlana - Port Orford cedar 
"     N.   iV'.   United States 

Chamaecyparls  nootkatensls -  vello» cypress 
~    MT*.  United. States 

Junl^erus 8ry,  -  Junlner 
ünTtTed Stetes 

Llbocedrus decurrens -  Incense  cedar 
.Vestern United States 

Nectandra  rodlael - bebeeru;  English:    greenheart 
Northern South America 

3horea  robusta -  Indian:   3^1 
rnSTa 

Tectona gr^ndls - Malabar:   tekka;  Enrllah:     teak;   Dutch Epst 
Indian:   d.)«ttl 

Burma,  Malaya,   Java,   Sumatra,   Slam,   India 
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Thu.lp  nllcptfl -  western re 
;>«ifiepn United States 

CALIFORNIA 

rt  cer'nr 

NOT RESISTANT 

Thu.l^ olio^t« - W9§t*m rod. ce*p.r 
Ketzern United Stntos 

PANAMA 

Seouol"  scnoervlrens - U.  S.:    redwood 
■.Veetern United 3trtea 

PUERTO RICO 

. 

Anonig  grlsfcH - nusu 
Puerto Rlco 

Bo^dlchlp br^silpnsis -  9"r)unlr« 
STaall 

Broalnun ^rflense - nulror)lr'!'np,c 
Brasil   " 

Buchengyip  c^nltqty - ^miMAIllO 
Puerto Rico 

Bucld^ bucer^s -  ucrr 
Puerto Rioo 

Cnryocnr villoeun - olqul'^ 
Br^an 

Cc^rolr. e^orrt» - '.feet Indien ced*r,   cedro 
Cuba,  Heltl,   Brasil 

Coccolobia grwnilflorp - nor.'lon;   ortepron 
P\ierto Rico 

Cordla ro3ldi»nq - fr^ljo 
Br«8ll 

Suxylonhor^ TP^rnenaia - nnu «"n^rlllo 
Breell 

GrUQ re a  cruerr - Ous'rflguQO 
Puerto Rico 

Hon^llun rnc»moaun -  C^recollllo 
Puerto Rico 

llrnllkflre.  nltida - Ausubo 
Puerto Rico 
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Hontezu'na  soecloslaslmQ -   73 8t Inc'les: rnp.gq 
Puerto Rico 

Pithecoloblum r^cemosuTn - Ansrollm rpydo 
Sris11 

Pl^tynlsclun ulel - M^cflc^huM 
Brasil 

Rhlzo'ohor^  so - Mancrrovo 
■Vest  Indies 

Stqhll^ nonosner'nn -  cobnnn necrra 
leat Ingles 

3"'l-'tenl'> nphogo.nl - 2nR:llsh:    nahopany 
NeotroDlcs 

S^letenla  s^ - Enprllsh: nahocr^ny 
Orlcrln unstated 

Taxodlun dlstlchuni -   southern cypress 
Southern United States 

Vouacopous anerlc^na - scanu 
Brasil 

Zanthoxylon fl^.vur. -  nceltlllo 
~~~    Puerto Rico 

Zanthoxylon so -   Jest  Indian satln^ood 
'.Vest Indies 

Zollornla naraensls - ^au santo 
Bratir 

BARBADOS 

Soer.i« fplcata - Sngllsh: '«•rllaba 
^rl^ln unstated 

3wi(?tenia so - English: ^«hocrany 
Origin unstated 

TRINIDAD 

Eschvellera  subfglandMloaa - Trlnlöa^:    ar^atecare 
Origin unstated 

Quarea trlchllloidea - Trlnldanj     reflwood 
origin unstated 

Hleronynea c^rlbaea -  Trlnlc^a^:     taoana 
"origin unstated 
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frinldfld (scarce) 

Horp. excels/* -  Trlnldrd:    nora 
Trinidad 

P?rp.clethrf! nqcrolobr ~ Trinidad;    bole nulatre 
Origin unstated 

Tabobula  gerratlfolla - Trinidads    DOU! 
Trinidad (scarce) 

NOT R2SI3TANT 

Tectona grnndls - Malabar:     tekka;  English;  teakj  Dutch Enet 
Indian;   d.jattl 

Burna,  Molaya,   Jnva,   Sumatra,   Sitm,   India 

■TEST AFRICA 

Khaya  senegalensls -  Senegal mahogany;   dry  zone mfiho^ny; 
"""Sudan!    bandoro,  bogu,   belc;  Arabic: honraya 

French Sudan to Cameroons  and Uganda 

CENTRAL AFRICA 

Cynonetr'-'. ^lexandrl -  Ug«nda  ironwood;  liuhlmbl 
Upandf,   Belgian Conf>:o 

UGANDA 

Markh^mla nlatycalyx -  Trade:   nsrmbya 
Upanda,   Kenyp"   Tangpny1ka 

SOUTH AFRICA 

Ad Ina   galpinl 
South Africa 

Brachylene discolor 
South Africa 

Conbretun r^orohyroloDSls 
South Africa 

Olea Igurifolia -  S.  Afrlcpn:    bl^ck Ironwood;   Swart Ysterhout, 
Native:     G-qwanxl 

South Africa 

Ptaeroxylon obllqunn - S.  African:  Sneeze^ood;  Nleahout 
South Afrlcp 
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RHODESIA 

Balklaea  riiurljugfl -  3. African:   l^usl,   redwood;   Rhodenlan 
teak;   Khodeslan:   ICKisl.  nKusl;  Angolese:  unPana 

flhodesla,   Angola  to Bechuanalftnd 

Si-ythrophlocura pfrlcanun 
Rhodesia" 

Mr.rquesla nacrourfi 
Rhodesia 

EnST AFRICA 

INDIA 

Af7elia  quantensis -  3.  African:   r^od "lahopany:   Rhodeslan 
nähopany;   Rhoäeslan:  nuKanba;  liozpnblque:   Ghanata 
onPow;   Swahlll: n&oberere,  nBenba kotl 

Anp-ola,  lioqanblque,   Kenya-Transvaal 

Junloems nroccra -  3.  African:     African nencll cedar;  Kenya: 
_ — - -    rnuTarakwa,   olTprrkw'T,   tprakuet,   nuRa.rr;   Uprancia: 

tolokyo 
Ethiopia  to  My^sr-land,   Uganda,   Tanp^nylks 

Lovoa. brownl -  nl'ioba;   Uc:onr'a walnut 
Ug^ndft,   T^n^anylk'» 

rtcroc^mus nnp-olonsls - nlonb,,-<'#   bloodwood;   Rhodpal^n: 
■    -        nVaar^sl,   nuLn'nbl 
Ancola-Uo^anblqu^,   G.   to Transvaal 

Cedrua  deodara -  Indian:  noodar 
Tndla 

Tcctona grandis - Malabar:   tekka;  English:   teak;  Dutch East 
Indian:  djattl 

Buma,  Malaya,   Java,   Sunatra,   3ian,   India 

lie agua  ferrea. - Ualayan:  rjenaga 
SUiaya 

CEYLON 

Ho^ea o do rat a. - Burnes^:  thlnpan;   Slanese:  na.l  takien 
Buma,   3Ian 

Sequoia senncrvirens -  U,   3.:     redvrood 
We stern United States 
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UAUXA 

Artocorpus lanceaefoll^ - Wfllfly^n:  kcledflnp 
Maloya 

Bfilanoc^r^ug helnii - Mnlayan:     chenfral 
Malaya 

Bursern 
 U 

ncaac (SD.) - Malayan: bebras 
aTaya (rare but remrkably durable) 

Callltrls an. - Australian:  native cypress, cyoress t)lne, 
Murrpy pine 

Australia 

Cassia sJanefl - Halayan: Jahar 
ttalaya 

Cotyleloblun l^.nccolatun - Siamese: klam 

Suslderoxylon zwagerl - Malayan: beiIan 
Sumatra 

Fagrae-'. glgantea - Ivlrlnyan: tenbusu 
Rälaya 

Herltlera minor - Burmese: lc«n«lo 
Burma 

Hopea nutans - Malayan: clan 
Halaya 

Hopea odorata - Burmese: thlnpan; Siamese: mal tnklen 
Burma, Slam 

Intsla spp. - Malayan: mcrbpu 
Halaya 

Isoptera borncensls - Malayan: scn^kawang 
Malaya 

Lagerstroomla s^eclosa - Malayan: bungor 
Halaya, India 

Lunnltzera llttorea - Malayan; teruntum 
Malaya 

Madhuca utllls - Malayan: betIs, beiIan 
Malaya 

Nectandra rodlael - bebeeru; English: greenheart 
Northern South America 
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Ochanoatachyg anentacen - titlajrwil  retallng 

Pentncne  slmensis -  Burmege:   Ingyln 
Burma 

Shore a cillatg - Malayan {  J^unus 
Tlalaya 

Shore a plffnca - Halaynn:  D^inpr laut 
'     BaXaya 

Shorea naterlalls - Malayan:  balau 
flalaya 

Shorea spp. - tole.yan:   serai,   nemesu 
STalrya 

Shorea f^o. - Malayan:   resak;   sama njroa 
Unlaya 

Shorea utllia - Malayan:   Dannr laut 
Ur.laya 

Sloe tin slderoxylor. - Malayan:   tenninls 
flnlnya 

Tectona prrandis - Malabar:   tekka;  English:   teak;  Dutch Sast 
^   Indian:  djatti 

Buma,  Malaya,  Java,   Sumatra,   Siam,   India 

Temlnalia tonentoaa - Burnosc:   taukkyan;   Indian:  l«urel 
Burma,   3.   India 

Urandrn comiculata - Ilrlayan:   dedr.ru 
Malays 

Vatlea  SDP. - Molryrn:   resak,   ?nnn runa 
üalayn 

Vltex pubescens - Malayan:  lebau 
Ualaya 

lylla dolabrifornis - Bumeso:  ^yinkado;   Burma ironwood 
Burma 

Xylocarpus p;ranatun - Iir»laynn:   nylreh batu 
Halnya 

NOT  RESISTANT 

5ucalyt>tua marginata - Australian:   Jarrah 
Australia 

70 

• 



Shore a robusta - Indian,* srl 
inola 

FORMOSA 

Chnm^ecyoarls fomosenals 
Tormosn 

Cunninpftnrcla Innceolnta 
Formosa,   Chin* 

Libocedrus n?croler)l3 
Fornoan,   Vest Chinn 

Llthoc^rDus  SDTI. 
^ornoaa 

MelIn  nzedarach -  Qiinoberry 
Formosn,   S.  AsIn 

Neohellum longpna -  lonp:an 
Formosa,   India,   3.   China 

Podocnrnua   apr^. 
"Torraos? 

Quorcus  sr>T).  - Enprllah:  oak 

PHILIPPIIJES 

Call 1 trie glauca - Au3tr.",lipn:   cynrcgs nine 
Australia 

I"tsla bl.luga - Philippine:   loll 
Solomons,   Phlllpolnea 

Tecton^ ftrandla - lialnbrr:   tekkn;  Enpllah:   teak;   Dutch East 
Indian:   djattl 

Burma,  Malaya,   Java,   Sumatra,   Slfln,   India 

Vitox nnrvlflora - PhllloDlne:  molave 
PhlllDPlnea 

AUSTRALIA 

Callitrls sr>.  - Australian:  native  cyaress,   cyDresa vine 
nur ray ryine * 

Australia 

Eucalyptus  mar^inata - Australian:   Jarr^h 
Australia 
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30LCHON5 

Cfllor?hyllun Ino^hyllun 
Solonona,   Troolcrl Asia 

Gruettarda  soecioaa 
'''SolononB,  Palaeotro-nlcs 

Intslg bl^uar. - PhlllDnine:   lull 
Solomons,   PhlllDUlnes 

Thesr)C3la ijooulnea 
SöTömons,   Tropical Asia,   troolcal Africa 

Family Hodoternitidae 

This family contains a relatively snail, number of  sioecies distri- 
buted through most of Africa,   India,   and southwestern Asia tp Turkistan. 
The   species are  not  to any extent wood eaters.     Typically they  cut 
grass and  low vegetation and carry the nieces to their nests.     They 
will,  however,   invade houses «nd arc  destructive  to thatch and  all 
oaner.     Danr.gc by members of this fenily is mostly renorted from south 
Africa. 

Family Kaloternitidae 

The  rather numerous  snecies  in this  family are dry wood and  damt) 
wood torritcs.     Only one  species annroaches the habits of the   sub- 
terranean termites.    The   colonies rre,   for the most Dart,   of  only 
moderate or even  s'jall  size.    It is  not  uncommon,  however,   to have 
several colonies at work in the  same niece  of timber and they are con- 
sequently able  to do great damage.     The  dry.wood members of  the  family 
differ from other termites in making tcrmorary onenings to the  out- 
side  through which they eject fecal Dellets.    These nellets *re  some- 
what  elongate and ordinarily narked by a series  of longitudinal grooves. 
I know of no other ^"ood boring insect which produces exactly  similar 
pellets.    The  family Is well renresonted in most warm or trorücal 
regions except the Mediterranean Basin "-here but two or tfcrt«  snecios 
occur.     It  is  ronresented In cooler regions,   for the most oart,   only 
by damp wood snecios,   although the only native  termites of Tasmania 
and Nevf Zealand are dry wood termites.    Because  the  colonies are 
small and restricted, to  the wood in which they occur they are 
relatively easily transported and a few of the   snecies have become 
rather widely introduced through the  tropics.    On the  smaller Pacific 
Islands dry woocjl termites are to be  expected almost to the  exclusion 
of any other tync.    It  is only necessary that there  shall be  some wood 
for them to eat. 

Kalotemes brcvls - U.  S.:    TDOwdemost  temlte;   Spanish:  pollll^,   oarcomr 

This extremely destructive  snocies is best known in Central 
America and northern South America,   but   it has been renorted from a 
few placet in the Old World and is,   ftt least,  well on Its way  to 
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Invadlnc the whole  of the  tropicsi     It  Is  often recorded  In the 
literature as Cryototcmes brcvls.     In the western henlsr>here  It 
appears to be entirely a house  tcmitc not found out-of-doors  In logs 
but only in buildings end furniture.     This  soecles  rnoldly reduces the 
wood to powder leaving only ß thin outer shell.     It does not eject all 
of the  frass or fecal collets fron the workings.     It will nttnck a 
number of substances other than wood,   such as dry goods,   books,   and 
stationery nnd hns been recorded dnnnglng nasonite prossbonrd,     Rnther 
Intorostlmjly,   it has been found that  this  snecles avoids glazed DPoer, 
"prwrontly because it ennnot got its  Jaws into the natcrinl "nd a 
layer of glazed pnr>er hre been used to protect w,"llboard, 

Kr.lotemcs snyderi 

this  is  the  inoortant  drjr "'opd  tomite of  the  southeastern United 
States.     It hr's been nuch  confused '"Ith various  other soecios under 
the specific name  of nargini^ennis.     It ranges  fron Georgia nnd 
lilssisslppi  southward along the cst  coast of Mexico Into Central 
Anerlca and in cstern Itexico,  LipJit  considers  it  connon and econonlc^lly 
innortrnt.     It occurs in nolcs "s well ^s in buildings. 

Fanlly Ha s tote mit id ".e 

This  fanlly contains  only one  living soecles,   the nost nrlnltlve 
and one  of the largest of the  tcrnltop.    The  winged forns arc 
distinguished fron all other temites by a broad lobe nrojectlng Pt 
the  roar of the base  of  the  hind ♦fing.     The  only soecles  is  discussed 
below. 

Maetoternca darvlniensis - Australian:    big ternlte 

This  rencrkably destructive snecles  Is  naned for Fort Darwin 
Australia,   and is widely distributed In the drier oarts of tropical 
Australia,   chiefly the  Northern Territory rnd  north Queensland,     It  Is 
not know-n fron coastal localities with high ralnfpll nor fron  the 
Atherton Tablclnnd,   Queensland. 

This   soecics has been  recently discussed at  length by Gerald  F. 
Hill r*nfl  I  quote  sonc   sections  of his work: 

"There  Is no record of a nest of  this  ternlte over having been 
found in virgin country,   but It  is  reasonably certain that  they are 
invariably situated below or very little above  ground level  In a  otuno 
or the bole of a tree.       It  Is  In such nlaces as those,   and  in the-  b^pe 
of poles "nd fence rjosts,   that nests have been found in occunlod 
country.     The  nest  is constructed alnost entirely of vegetable nAttor 
nouldcd to fom tier upon tier of relatively large,  horizontal  cells, 
the whole  nass confomlng to the  dlnenplons  of  the  wood destroyed. 
Nothing Is known regarding the location of nests  In certain resi- 
dential and Industrial areas In which large nasses of wood are  not 
available as nesting olaces.     In sone  such localities there  are 
numerous  relatively sn^ll  colonies located  In noste at  the  butt  of 
fence t^osts and other r.nall nasses of tinber;   in other localities the 
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cnomoua  nunber of  insects   to be  soon  Indicates  the  nresence  of n  l«rre 
nest,   "-hlch nry be  locr.ted  in burled  tlnber or In or boloi"  the   foorlmr 
or foundntlons of buildings.     There  lo  r>n authentic record of en 
encrnous  colony having becone established In the  sonce between  the 
bor.rds of a double mrtition mil  nno. In the rdjacent hnrdwooa  flooring 
In a large disused concrete  Industrial building.     It Is known that ■ 
very large nunber of winged ndults wns rer.red In this nest  for sevornl 
successive yenrs. 

The  nunerlcnl  strength of colonies varies very greatly    fron 
several, thousands In snail nests  in fence noste,   etc.,   to r>rob.=ibly 
several nllllons  In very large  colonies,     (it has been recorded  (Hill 
1921,  p,   11}   that aooroxlnately 1,100,000 soldiers and workers were     * 
traced and  destroyed in one  of two adjoining Infested roons without 
exhausting the   supnly of temites)." 

The eggs of this  tpeoioa arc  rcnarknble  in being'cenented 
together in clusters  sonewhat like  the  egps of rorches.    Hill believes 
that a  l^rge rronortlon of the colonies arise by n process of 
seaming fron already established colonies,  a ohenonenon which Is 
connon rlso  in the  fanlly Rhlnotemltidae and which I susoect has 
soncthlng.to do with  subterranean habits and the  peculiar arrangenent 
of the  rcoro^uctive  castes  In the ^resent fanlly md  the  one   lust 
ncntioncd. 

"The   subterranean runwrys of Haatotemes usually are  fron 6 to 
12 inches below the  surface  of the   soil,   but often are nuch shallower 
or deeper.     They have been Intersected at a denth of Ik feet during 
quarrying operations,     Sone  of these  runways are known to exceed 100 
yards in length,  which probably is well within the nornal feeding 
range of the  sToecies, 

Hastoternes Is by far the nost destructive Australian temlte 
nnd probably has caused nore econonic loss than any other Insect In 
the   northern Dart of the  continent.     Not only has It acquired a  tas*; 
for many substances essential to nan's welfare  nnd progress,   but  it 
has acquired nlnost unbelievable  resourcefulness  in ove'rconlng his 
efforts to protect his  nronerty.     The  conoleteness nnd mnldlty with 
which Mastote mo s can,   and usually r'oes,   carry out  its work of 
destruction  Is  a  source  of wondement  to those  fanlllar only with the 
activities of the  Inconparably less destructive  southern temltes. 

Anongst the  substances known to be  destroyed by this  temlte 
are all kinds of tlnber structures,   fences,  ooles,   lead sheathing 
of electric  cables,   bitunen,   paper,   bone,   Ivory,  horn,   leather,  hides 
ebonite,   asbestos,   Jute,   cotton and  other vegetable fibre,   silk 
woolen fabrics,   stored grass hay,   sugar,  bagged pickling salt and 
flour.    Accunulatlons of hunan excreta "nd  the  dung of herbivorous 
anlnals also nre  invaded by  these  temltes.     In addition to the  trees 
previously nentloncd,   citrus,   sours^o,   Dlncannle,   vines,   cassava, 
banana,   paw-vn«,  nclon,   punokln,   carrot,  potato,   tonato -"nd nany*kinds 
of shade and  ornancntal nlants are very subject to destruction by 
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o.   372;  1926,   o,  1J.  1927^   0t  n.  Bntes,  1926,   n.  ^)»# '     ^ ^' 

In addition to thr  dnnrge  to stnjcturrl wood  this  <*r,nn^*a «i«^ 

btilldilff^rfilS ^^  or totPl ^stnictlon by Mrstotcmes of farn 

innune frorn visitation.     The  provision of effective i^tfib«^^ 

the  building may orovlde  P nenns  of occeas to a bulldlne otherwise 
rereonrbly innune  fron attack.    Having estsblUhed connunlcr??oi 
between the pround and the  tlnber abo^e,  no mrt  of ?he  Si?ldin^ or 
Its  contents are  beyond  the  reach  of  these  temltes.     In doused 
VP^S ?f iCOV^0d"W,fi^'   e0™^™* M  inch or nore  in width  nndnany 
y^rds in length,   nay be built on walls,   ceilings    eteel  roof SI^PL 

™?i0!;wbrlCTCTfeVlre  t0 f^llltate aonroach  Jr^cTSbiStS J!1 
•«11 fluffs,   electric light brackets and  sockets    leather belting    l^ 
accunulrtlons  of cinders,   dust and oil at the bering o? oveJ& 
nnchlnery      These  runw.ys nay take   the  shortest  route fron ?he oolnt 
?or ?OOyf^t0^he bulldi^ to the ^««t of attack,   but  o?ten ne^nSer 
suoJy n0re nnd Gnd  fPr fron nny ^B^lble'source of food 

tiy 

Uoct^t   ^ovlously nentloned,   asbestos sonetlnes  is d^naged bv 
fnt S^r1^'   Ü for oxnn^le ,vhen 8uch arterial  Is used as Insulating 
rXo?ller8 "^  str^ir)0ß-     In one  instance the ternltes entered ?he 
asbestos  rround - long line of overhead 8toonr>lT.es by tunnelling ,m 
one  of  the  suooortlng trestles,   and fron there excavating In the   in 
aulatlne npterl.l for a distance of 50 yards to a point  ^here  the   "" 
olne  rested on n girder in m ad>cent   steel and concrete bnnJvL 
A run^y,   constructed alnost  entirely of nsies?os    S's  then b^U^ 
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nlonfl: the girder for a distance of sovorol foet, where It terminated. 
This bulldlnp contained no woodwork and wns innregnable at all other 
nolnts. 

There are nuneroua recorda of danape to subterranean electric 
cables, resulting In "faults" and consequent Intorruotlons to services. 
In Townsvllle these Interruotlons beenne so frequent In one locality 
that It was considered expedient to relay the cable.along an Indirect 
route so as to avoid what wrs regarded as a particularly badly Infested 
"rea. Lead rater nines have been similarly nlerced.  Failures In the 
electric light services In Darwin have been traced to the r-enetratlon 
by Hastoternes of the bitumen filling In the Jointing boxes of the 
subterranean cables,,, 

Family Rhlnotermltldae 

This family Is somewhat smaller In number of snecles than the 
Kalotermltldae but Is reoresented In ny files by somewhat more economic 
snecles. Almost all of Its members nre subterranean termites.  The 
only cxcentlon of consequence being the genus Prorhlnotermes.  This 
last genus Is considered as a damn-wood groun and Is found very close 
to the ocean In the warm oarts of the «'orld, nartlcularly In the 
Pacific Islands.  The colonies of Rhlnotermltldae pro usually of 
considerable size and canable, therefore, of doing very extensive 
damage, but because of their dependence on soil moisture they are 
relatively readily controlled In new construction and.they are diffi- 
cult to Introduce from one region to another, although such Intro- 
duction Is known to have occurred In 2 or 3 Instpnces. The family Is 
especially well represented In the ne-" world and In Australasia and 
surprisingly noorly represented In tronlcal Africa. One of the 
genera, Retlculltermes. Is the chief genus of termites In the.temnerate 
regions of the northern hcmlsoherc, occurring as far north as extreme 
southern Canada, central Japan and China, and southern Eurore.  It Is 
not found at all In the south temnerate zone and, In fact, the family 
as a whole la not well represented south of the tronlcs. The most 
destructive genus In the family Is Coptotermes which contains about 
kO  snecles found throughout the tronlcs and It Is probable that any 
of these species are capable of doing great damage.  It Is also rather 
readily Introduced since It tends to make definite nests, frequently 
In wood, and to survive fairly readily apart from the soil If there 
Is adequate moisture. At least one snecles has even been found 
Infesting ships. 

Coptotemes formosanus - Hawnllan:  subterranean temlte 

I have already discussed, to some extent, the genus Contotermes 
of which this Is one of the best known snecles.  It occurs commonly 
along the south coast of China, norhans as far north as Shanghai. In 
Formosa and In southern Janan (recorded from Kagoshlna, Mnragnme), the 
Rlu-Klu Islands, Hawrii, ^nd south Africa. It may already have been 
Introduced elsewhere in subtropical regions. 

This species, like others of Its genus, Is capable of doing very 
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rrPPt  dp-flre  to -ood In  contrct with  the ground  or which cr.n be ^otton 
to   DV nenn«  of  shelter tubes.     It will  .lao *%%*€* books -nd ^er «nd 
the  Llnals cnn work their way through brick w.lls    nresunnbly through 
cracks in the nortnr which they cmlm*».     It h«s nlso been recorded ^s 
nttPckinr Inhalt,   lend,   and other unspecified n^terlals overlying wood 
worr    The  "nesngewnys ^hlch It nrkea In the ground are very extensive 
nnd  the nests pro usually qonewhnt ftwny fron buildings  (connonly in 
S"wrU in the  b^se  of noles)  nnd Ehrhorn nentlons th«t the tneolii 
spreads fron the -nterfront. .«lomr city streets fron one  vole to nnother. 

Retlculltemes flnvloes - U.  S.:  erstem subterrr.nenn temlte 

The ^resent eneclos occurs ^rlnarlly In forested regions  In 
eastern North Anerlca.     Its northern Unit  is an irregular line  running 
fwn S^ftitl«    Maine,   through ^est  Concord,   N    H.,   Bellows JjU».   ^j. 
r^ thence westward touching extrcne  southern Ontrrlo «nd ending nt the 
edge  of Great Plains.     Fron this line  It  ranges  southward e-st of the 
arc-t Plains  to the Gulf of.Mexico and Into northeastern Mexico.    Its 
colonies are extensive and cont-ln very nany Individuals.     They.are  not, 
Sowever    found on all soils.     It has been possible  to work out,   to p 
ceK^n'extent,   the  real Units of distribution of  th s ^^s      The 
nlnlnuQ ten^eraturos required are an average  of  210F in «inter ana 
65SF in smner.     Both of these nlnlna nust be net      The  eoecles also 
reculres for  its nesting a well drained and sonewhat loose  soil.    The 
n^nnlinuah their ^y through the   soil rather than excavating ^.93»ge- 
ways the wa? the  true^nts do.    It  Is,   therefore,   found in soil  tynes 
ZhlchTre  sandy,   gravelly or stony rnd is not  ^und in ^e northeast, 
in anv event    in time  loans or heavier soils.    In addition,   IT, nas 
certain fr?riy definite  requlrenents ns to the  chenlcal connosinon of 
?£e  sou.     I have been able to detemlne,   •«^rnntliUy,  tott It 
Burvivos well in soils with an acidity,  expressed PS ^H,   fron 3.2 to survives ^11 in soils r,ortiiulprly effected by the  quantity 
of ^g^esLn carbonete  in the  soil ^nd I h.ve not had good  Burvivnl 
above 2 S^of this  salt.     This nercenta^e  represents In r.y tests  Just 
Toll  the  u°*er Unit  of  alkalinity,   but  other tests with ^JW^«. 
sulphate  surest  th^t  this  Is ."Iso  close  to the  nagneslun Unit.    It 
'iso does not survive  In the nresence  of nore thnn 7^ of calclun 
carbonate      I nentlon these  details n^lnly to suggest th^t  the  local 
distribution of tem}.tes elsewhere  In the world will nrobrbly eventuPlly 
ho linked to  slnilpr soil factors,   but as yet rlnost nothing has been 
5nno ^ exanln^ then.     It  ig known  in Itelnyn that one  of the nound- 

. buJ^dlngternltes occurs only on latente  soils  ^nd a closely rented 
species'only on other soils. 

The eastern subterranean temlte '"ill Rtttck a Irrge variety 
.r  ****** v-oods    ^refc-rlng.   of  course,   the   sPrwood to the henrtwood 
nL  i^sone  cases ^or'ex^le  red cednr,   scarcely p.ttacking the heart- 
wSod et all      I hPve rlso records  of Its'attpck on nunbors of non- 
naUve woods,  nostly rpther elnllar to native  s-ecies.    In aaaitlon 
U  i^ndlly nttneks -P.steboard,   ^a-er,   vegetable nnrehnent^na cello- 
phane    PS well as cotton cloth.    It does not consune  naterlnl with 
52w mat  rabidity.    Althou^i I hnve not nade  any neasurenents on 
Sf clSSmtlbn of iood.   I have been Rble to detemlne  in the  c.se of 
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rm^r th«t  nt roon tenureturcs the   pit«  Is  .002 cu.  nn.  ner ternlte 
nor hour.     This night lo«^ one to puess th^t «  colony of 3Ö0 000 
Individuals «'ould destroy rbout  2 cu.   ft.   of '"ood ^er yeqr.   'Tho 
colonies In this  snecles nre lonrllved.     In ^t le^st one  of these I 
found evidence  for the   continuous  Infestetlon of n building for nt 
lenst 17 years.     In addition to these  obvious  cellulose-containing 
substances,   this  ternlte will nttnek,   Incidentally,   various oth^r 
Tinterials such aa electric insulation *.nd lead foil.     In the laboratory 
I hr.ve secured danage  to pa^er backed with tinfoil of a thickness of 
.0008 ,   but the rpte of destruction was rbout 1/5 that of n.n^er of the 
sane  total  thickness.     In this Instance  tho  tin was  identified 
chenlcally. 

At least  in the  cooler r)art8 of its range  this  species retreats 
into the ground in the  winter in eastern Massachusetts fron early 
Novenbor to early Ar^ril.    However,   In heated buildings it will ^ork 
12 months in the  year.    Although this  species probably can,   to sone 
extent,   danage nortar,   it does, not attack erood concrete and on the 
outer race  of foundations win not  ordinarily build un to wood for a 
distance of nore  than about g".     Where,  however,   there  is protection 
such  (if  on inner faces of foundations,   it will build in for con- 
siderably greater dlstrnce,   probably nore than 3 feet.     It should be 
pointed out  that nost of the  tube building of this  snecics is  done 
(a)   to establish new-ground connections  fron the wood,   or (b)   for the 
cnergcncc of winged renroductlves. 

I personally adhere to the  view that the  s^re^d of colonies is 
nostly through the nlgratlon of sun^ienentary reproductives  (short 
'"inged).acconpnnicd by groups of workers.    These  sunnlcnentary re- 
^roductlves are not able  to establish new colonies without the  aid of 
workers. 

Although nressure-treated creosoted wood is innune  to this 
species for a long noriod,   a nronerly Installed netnl shield is  the 
best nermncnt protection for new constructlor. 

In connection 'vlth ny other work on the  relation to soil 
coimositlon,   I have  sone indication th^t this species does not  survive 
on adnixture of  l/k% of  connon salt.In the  soil nor nbout 1/10^ of 
borax.    Either of these  substances night,   therefore,  be used to obtain 
cheap but very  temporary protection. 

Fanlly Temitidae 

.This  fanlly Includes about 3/4 of the known kinds of  termites 
but of those 1200 or nore  species only about  50 are of any interest 
to us.    They  are the relatively few s^eclos that utilize wood either 
fairly directly as food.or as l naterlal u^on which to grow fungi. 
Alnost all of  then are  tronlcrl and nost of the danngo caused by then 
is recorded fron Africa.    The nenbers of this  fnnlly.nre quite variable 
as to habit.     Sone  species nrkc no very obvious nestj   simply burrowing 
into tho  ground like nenbers of the receding fanlly.    Many others 
Including nart of  the  great genus Nasutltermes.   tend to build nests 
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ngry*:    Hl^rheaa „..t. of . .necl., of 

Figure  25:    A male erablld.    The 
adults are about one  Inch In 
length. 

Figure 26:    Female 
of an emblld.    Note 
the abaence of winge. 



of  cejient,   wood and earth well above  the ground.     Another lar<?e  ttrouv 
builds nound  nests  of a  cenent-llke  naterlal.     The  colonies are 
frequently of very great  size,   nerha^s  a nllllon or more  individuals 
and they are,   therefore,   ca.nable of doing n  great deal  of dnnage  if  ' 
they attack rood.     In addition,   the nounds of font  of the nound-bulldira? 
species are  of ccononical significance.     They interfere ^ith ae-riculture 
and  in some  regions  with the  construction of airplane landing fieMs 
However,Jho  substance  of the nounds nay be  crushed and used as road* 
netal.     This has been done  for years  in tronical Africa and in 
Australia. 

3n5.     The  order Snbiootera - erabiids 

These  inpects are generally snail and tend to live in 
groups  in s;ikcn tunnels.     The antennne are rather long and thread- 
like.     The  insects are all dark in color,   including the vims if they 
are present.     The young resenblo the  adults very conDletely.     The  silk 
is  smn fron an enlarged Joint near the tip of the  first nair of legs. 

There  is  nlnost  no certain" infomation on their food 
which is probably both vegetable and aninal. 

A considerable  number-of  species are known,   oractlcflllv 
all of then being found in the tropics.     They live,   on the whole    in 
danp nnd dark Dlaces. * 

I have  found reference to daraage caused by one  species 
in Senegal.     In this  case  stored cereals and neanuts were  injured 
not apparently by feeding but by the webbing of the  enbiids nnd bv 
fernontrtion. 

It  seens  certain that  this unimortant  source of 
danr.ge  to food.can be controlled by keening the  natcrlals dry. 

3a6.    The order Paocontera - booklice «nd barklice 

These nlnute and often wingless insects could be 
readily confused with nites.     The antennae are  thrend-like  and many 
Jointed.    The wings,   if present,   are usually nenbr^nous and with"few 
veins.    In sone cases the winge are reduced tp thlcknened scales.    The 
first  segnont of the thorax is noticeably snail.     There  Is little 
netanomhosia beyond the develonnent  of wings. 

The  sfnaller nenbers of thip   fairly extensive order are 
by no noans well known.   .The  snecies of northern and  central Europe 
have been well worked out.     Those of the rest of  the world have been 
scarcely exanlned at all.     ffe can * saune large nunbers of arr^ronrinte 
SDecles in the  tropics,   but  only a very fe«f econonic  s-oecies hnve 
been recorded fron such  regions. 

ever 

There is still considerable argunent over the econonic 
status of this group. A typical book louse infestation In the United 
States begins fron a few weeks to a few nonthe after a house is built 
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Figure 27: Book- 
louse or osocid. 
The adult la 
about I/25 of an 
inch long. 

Figure 25: Grub, 
A tyolcal caddie 
worn (Anabolla). 

Figure 29:  The rice moth. a. nature moth 
»1th wlnge eriread; b. side view of moth with 
wing« folded as it is seen when restt.^.  The 
moth Is about one-third of an Inch long. 

■ 



and while the plaster Is still damp.  The nlnce Is overrun "'1th them. 
But within a year or ao the niague abates spontaneously unless sone 
special source of food and moisture Is nresent. 

Various bookllce have been found In connection with 
grain, cacao, naoer, seed, cor>ra, dried anlnrl and vegetable materials 
generally, starch oaste.  One school of thought contends thpt the book- 
lice are feeding only on molds favored by damr> conditions. The other 
claims that while the molds may be Important there Is actual attack on 
the substances themselves. My own observations lead me to believe In 
the reality of this attack at least so ftr as dried animal matter Is 
concerned.  <7e may, however, think of the bookllce as orlmarlly nuisance 
insects, since they will not cause great damage If nroToer methods of 
storage are In use. 

Specific control may be accomllshed by keeping the 
materials dry, .by heating to r temperature of 1^0°?,, or by fumigation. 

3a7. The order Eohemerestera - mryflles 

The ndults of this order are the well-kno'wn mayflies. 
The young stages (called nyrmhs) are elongate, active; the legs *V9 
long, the antennae short.  There are two or three rather long tails 
and usually a conspicuous row of gills down erch side of the abdomen. 
The metamorphosis Is gradual. 

Generally the nymphs feed on vegetable material, 
chiefly minute water plants. All of the nynnhs are aquatic 

The only report of damage which I have Is frcn 31am, " 
where nymph a of two species were reported as attacking submerged wood. 
The damage, however, was sufficient In this case to bring them to 
notice. 

There nc nrobably fewer than a thousand species In 
this order, but only those of the north ^empernte zone are well known. 
They are certainly abundant In some Darts of tho troolcs. However, 
the fact that only one report of damage seems to be extant suggests 
that such damage is very rare. 

Under the clrcumstn.nces it does not seem ^orth while 
to «ake any sTDeclal rjrecnutions against mayfly attack on submerged 
wood. 

3aJ5. The order Trichontera - caddis flies 

These small or moderate-sized insects greatly resemble 
moths in appearance and color. The antennae are long, thread-like. 
The wings are covered with hairs rather than scales. The hind wings 
are broad, usually being partially folded at rest. The larvae nre all 
aquatic and resemble caterpillars to a considernhlc degree. Usually 

f they -orovlde themselves with.cases made of bits of wood, leaves, or 
sand grains, the material being held together by silk, and they are 
commonly called caddis worms. The metamorphosis is complete. 
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in other cses ^1^ °f the  larV',e  l8 ln 80me cflfles »•«•«•«• «nd 

At- ^an + ■   P161? are very fow ^e^orts of dansge by caddis worms 

as da^i.f .U^&r^^^*? tZSZt Xr^oft^se 
cases are In fresh water,  and there are  few or no marine  snecios In 
the group.    It has been ascertained that the worms actually ci:?ln?o 
the noterlal and swallow the  fragments. "tuuH.ixy cut  into 

,«™ *»J     or-^ ,   There are • considerable number of s^ecloq    r^th^r 
rPM.n^" ^00 kn0W^ nn2 nany of the8e 0CCUI' 1« the north~ten'o?rte regions. The scarcity of reports would Indicate th^t dannge by ^hen 
Is not very widely distributed or very coneMcuous, y 

^ A        i^ x. fl 8een8 veiy. lively that damage by caddis wor'na  in 
S2S o0^1? be ^0lde^ bif the  U8e of ffllrly hard woods for surged work and to  cordage by tarring.       It nay '»ell bo  that the  damage if not 
important enough to warrant  the use of social preventive measures' 

3*9.     The order Lepldo^tera - moths and butterflies 

Although everyone knows butterflies    thf»  im^nr.i-or.+ 
nepers of this  order are  not by any ^rU^^^IhnSitl 
nrr      ^Ä

PSJrS 0f Wlng8'   C0Vered wlth 8Cnle8 wh^ are  easily  rubbed 
Shp'nn^ h«n? ^T 0re SenerRlly WA broader than the fore wings 
^f^    VAr^'  uheI Te8ent'   insist  of a sucking tube vhlch Is ' 
colled under the head when not in use.    The rnetamo^hosls  Is  complete 
The larva Is • caterpillar,   that Is to say    an elongate %viin^i!i 
somewhat worm-llke animal ilth three ^rs'of shor?^  ?egs  on^he' 
thorax nnd not more than five nalrs of  false  legs on Se abdomen      Each 
false leg Is a  ahort nrocess provided at Its end with a number Sf 
minute hooks and a sucking disc.     These false logs,   lAresent In full 
number    are  found on the  third to sixth and the  teith abdominal 
£■£2!;  .^ 7?*^* U8URlly •»«iOM« in a silken cocoon wMch nay be produced In the food material or at  some distance  from It? 

^     .    ^ ki. 
The e^8  of noths are  crenerally laid on or In the 

food of the  caterpillar.     The young catemlllar «fclch hatoht« out 1. 
often extraordinary minute and slender;  as J  consequence    aUhouL 
they are not generally able  to ^erfor^te tou^i materials    thev can co 
Th^f t^T^7 8mfl11 0^nl^8 -  in one  instance rSSi"'in dlpme?ef 
The length of time  required for the completion of larval life  is 
tllZlllK™^**^*^ not alone ^n the  socles but u'on temperature,   available food,  and moisture.    The  socles may even nP8g 
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Figure 30: full-grown caterolllar of 
the rice moth. The full-grown cater- 
olllar le about one-half Inch long. 

Figure 31: The tobacco moth. The 
moth la about one-third of an Inch 
long. 

Figure  32:     Full-grown caterolllar 
of the  tobacco moth.    This  cater- 
pillar Is «bout one-third of an 
inch long. 
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the winter ns ■  caterpillar.    So fnr ng  the moths with whl^h we «re 
concerned go,   It  Is nrobflbly sqfe  to  spy thflt most  of them over^lnt^r 
either nn cetemlllnrs or os nunne.     Unless the  nwml stiere overwinters 
It is usually fairly short.     The lenflrth of life  of the Pdult Is  extrenelv 
verlable but  Is usually rather short In the nest  species. 

Slnce  th©  larr« of a moth Is equlnned with ch^'vlm? 
mouth narts,   It Is able  to attack P very large vrlety of hnrd'^nd 
rather dry materials.     It  seems likely that virtually oil of the nest 
snecles began as  feeders on seeds  and from there progressed to the 
nroducts of the  seeds.     The  groun of clothes moths still retain to a 
considerable extent this ancestral habit and feed,   in addition    on 
miscellaneous materials which may be  found in association with'sends 
such as hair,   and a few snecles have become almost exclusively feeders 
on dry nrotein substances,   such as wool,   fur,  and feathers.    A few of 
the  snecles «.'hich I have  included,   such as the notato tuber moth «nd 
the  semltronical army worm,   are nrlmarily feeders on fresh nlant 
materials which may continue to feed on the  srme rartnri«ls after thev 
are brought into store and occasionally on dried materials. 

The food of the adults is entirely fluid as  is 
demanded by the  structure of the mouth narts,     The adults    therefore 
are not canable  of doing any damage which concerns us excent lavimr  ' 
eggs.    Many of the adults do not feed at all. 

_     . ,       Caterpillars are  soft bodied and although they do not 
require very large amounts of moisture  in their food they are  usually 
found in nlaces "'here evanoration is  reduced.     The nest species tend 
JS    Lf2U?d i?(   fattier than on,   the naterial,  although they may not  go 
to great denths  in Q bin of grain,   and rany of the  snecles further 
^teotttenMlvee by avoiding the  light and by sninning tubes of 
silk.    Consequently,   f-o of the chief control measures against food' 
infesting moths are  the nrovision of abundant light and ventilation 
Because of the denendence of the catemillars of a number of snecles 
on their silken tubes,   they are  QISO not nrone  to infest articles *hich 
are  frequently moved or disturbed. 

I have already considered most  of the joints »'hlch 
an i"n°rt^nt  ln connection "1th the damage done by moths,   but »Q nay 
add that they nroduce abundant excreta which contaminates much more 
food than is actually injured by feeding.    The excreta of moths are 
more consnlcuous  than those  of any other nest groun,   excent  the  roaches 
In addition much material  is destroyed by the "ebbing of the  cater- 
niliars.    Well-grown catemillars are able  sometimes to perforate 
quite resistant materials  such as heavy naner,   cloth,  and even metal 
roll,  although their nowers  in this  resnect nre  considerably less than 
those of the beetles or the  termites. 

The Le^idontera  in which we are  interested «re mostly 
rather snail snecles of dull coloration.     For these  res sons,  among 
others,   they pre  not very well kno^n and I h«ve been able to secure 
rather scanty infomntlon about their near relatives.    The  nreservatlon 
of  such animals  in condition for identification is difficult.    The 
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Figure 33:    Cocoons of the  tobacco moth BDUII 
beneath a floor board of a tobacco warehouse 
for the purposes of overwintering and ouoatlon. 
These  cocoons are about one-third of ah Inch 
long. 

Figure  34:    Mediterranean flour moth.    A, 
larvae,   B and C,   adults,  dorsal view;  D, 
position of moth when at rest from side, 
adult moth Is about one Inch lone. 

The 
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noths a? opposed to the caterpillars, are frequently not trken in 
•••oelAtlon with the food of the Utter so that exnedltlons do not 
^füL na,ny such 8Decles wlth bloloprlcal  Infomatlon.     I can only 
therefore    make  some rather unsatisfactory sumlses with rerrrd to the 
general distribution of possible pest  species,     are nay note 'first that 
^I'LT1^.S11 °f the  rQnlly Important pest, nre  cosmorolltan  'nd 
several of them hnve no very close relatives.     There nre Drobpblv a 
rnther l^rge number of  seed-lnfestlng species  In the troolcs.       The 
mi^l  §QfU ?£ clothes moths  seem to be more  numerous in thb  Old 
fn ti  r0plC8Tfhnn ln the ?** ;Vor:Ld-    1% ^•t be "0t^ etSeelally that 
ip n?n^nU8 T^i ! very i***9 nun,ber of thp e*ecle* ^e not *nl*n to be  clothes moths but arc  feeders  on  seeds. 

P*  control of noths  Is largely covered  in the vrrionc 
parts of section 4,   but  It  remains   to  soeak briefly here  of *h«t U 
known ai moth ^rooflnpr.     This is  the   treatment  of fnbrlcs with v«rlous 
chemicals to render them inedible to moths.    Ther* nre a vervVrre 
number of substances which h^ve been nrot^osed for this.     Unfortunntelv 
It  seems  to be  quite well  established  that no one  material -in  "rotpct 
against all of the tyoea of Insects which c^n injure fnbrlcs      This  Is 
KSi^irH tr°uSle!?me  lnT

the «tttTOt to protect against both cloth's 
moths nnd carpet beetles.     It is  fairly well egreed th*t a few naterlal 
of the Eulnn fanily offer the best protection against clothes mo?hs. 
This  Is,   of course,   not  a  chemical fnnily,  but a trade-m^rk family   Pnd 
of these various materials Eulan CN is  regarded AS  the best  for 
oerraanent raoth proofing, ^cao  IUI 

Corcyra cephalonica - U.  S.:  rice moth or wolf moth:  English-   rice 
moth;   Dutch:   rijstmot 

a*™    Thl8  c
4
08inoPollt«n rap^ Is usually thought of,   ne its  common nprn^s 

show,  as a  rice  insect.     It  Is not by any means  restricted  to  rice but 
attacks a variety of seeds and ■  fe« other materials.    The list  o^" sub- 
stances includes:     rice;   corn;   leguminous seeds,   including noanuts-" 
cacao;   coora;   dried currants;  army biscuits;  manufactured chocolate. 
Although cacao  Is  infested by many Insects  there pre  sur^rlslmrlv fe- 
'.mostly moths)   recorded from manufactured chocolate. " 

In summer In terreerate'regions  the  rice moth conoletes Its 
development  in 2g to ^2 days,    ^e may exteot five or six venerations a 
year In such regions and. perhaps twice as many in the  tronlcs. 

The rice moth Is killed at 120° - 1300F. 
no special  Information on control. 

Other than this  there  l 

i 

Ephestla cautella - West African:   cpcao moth;  U.   3.:   fig moth- 
yTST official: almond moth;   German:   Dpttelmotte- 
Australian:   dried fruit  moth;   Dutch:   chocolademot 

Tt  «. ^keJerrRl.0f.ft8 nePr relRt:lves this  soecies  is cosnooolltan. 
It  is recorded, as  feeding on a  variety of fruits and  seeds.     It 
appears  to  show a  slight preference for oily mterials.     The  various 
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nanes ^hlch hflve  been aüclleri  to It  surpegt  that  It ma  have  sonewhflt 
rttrllT ^^r  ^ äil'fe™^  ***i™-    Although  theTutchCl?    t 
chocolate  noth  I  do not   find any record of Its  actually tttAekln» 
nreoared  chocolate.     The  develonnent  under twolcal concUtionfroaulr^ 
?heOUtroolcsr ^^ ^  atBtCd t0  be 5 or 6 generations ä ye'? in 

The  c^terolllars  can penetrate  tinfoil,   alunlnun foil    and  rreased 
^flZf^UZ n0t  ??net«^ l^^»h "'ire gP.uJe.     This nust, 'of  course refer to rather 'veil grc'n larvae. ^ UIBC, 

r.ö«,-.  f" the, crse  of C0T,ra  " hfl3 £een found that the  caterolllprs 
require a nolsture  content  above  &,     Sone •ork h«6  been done   In test 
Africa on the  control of this socles.     The general procedures  recon- 
fended are  scrupulous cleanliness,   frequent «hitew»«hin« of "-alls and 
leaving- an alley^y between the  store  ?oon and the outside wnlls      It 
has been found  that the moths can be  trapped by using a  sticky näterlal 
such as bird  lime applied  to hanging straps and thef may also £ferlnl 

trapped In soapy »/ater,   six parts of soap oer thousand, 

MoBtla elu^l.| - U    s.   official:   tobacco noth;   U.  S.:   chocolate moth; 
German:  Kakeonotte  or Hounotte 

In tplte  of Its official name   this Is a drled-frult noth which 
has naae  a name  for Itself by attacking menufactured chocolate.     I 
find the following foods listed:     currants,   raisins,   and other dried 

la  coimononLn!'      ; t8'   CftCn0'   chocolflte'   tobicco.     Thls snecles 

^41     fl11!! be^ rOIU* whnt the lnrv-e  can penetrate tinfoil,   aluminum foil,   and greased oa^er but not  lg-mesh wire ^uze.     „^J  JJiultr 
presumably are based on well grown larvae. ^BUXZF 

The  moth has an ootlnum  tenperature of g6-ggöF.     The nlnlnun 
tomoerature  for develoonent  It said  to be 590-&?0F.     The  lower tenpera- 
ture  la more  likely.     It  reaulres it least 10^ of Aolsture  in Its 
food..   The  development  takes 60 days et  75o~Z0oF,     This me-ns a 
ufofT 0f      Fennn,tlons  p yenr-     Th5  tobacco noth can be killed Pt 

Sphestla kuehnl-lla - U.   S. :  Uedlterranean flour moth;   Gemrn: 
hehlnotte;   French:  Tjo^lllon grls do In  ferine-  Dutch« 
neelnotje       (The  correct  scientific name of this  soecles 
la E.   serlcarlun.   but I use  the  name  found  in the 
econonlc literature.) 

A-H-V,    
Ltkl n*nl  0ther lnPortPnt  species  this one   Is  coanonollfm. 

Although beat known as *  gr^m and flour Dest,   Its  attack on other 
foods Is not unlmoortant.     I find reoortad:    dates,   chufa,   figs    almond 
S^fÄ SÜi?*^0?0!0'   chocgl«t:e    army biscuits,   beans,  dried peepers        ' 
«^??i anCnQ' drled rget;bleSi Jelly cubea-.'stored potatoes, in 
ppn ^n " JS PrRinJnd neal. The larvae do not penetrate onoer but 
can pati through tiny openings. 
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Figure 35;    The Mediterranean flour moth, 
a.  moth;  b.   same from aide,   resting;   c.   cater- 
olllar;   d.  oupa;  e.   abdominal Joint of grub. 
The lefthand segment shows a tyolcal false leg. 
The moth Is about seven-eighths of an Inch long 
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Figure  37s    The Indian-meal moth, 
a.  moth with wlnprs thread;  b.  moth 
with wings folded  *e It  Is usually 
seen when resting;   c.  a well-grown 
caterolllar on a kernel of wheat. 
The moth Is about  five-sixteenths 
of an Inch long. 
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DeveloDment  requires  g  to 9 weeks  In summer..     The  egpe hatch only 
between J30F and 90or,   «Ithouph the  lowest  temperature  for develooment 
Is  said  to be  ^60P,     I have  found no dpta  on moisture  requirements. 

This  flour raoth  Is  killed at  1150F In 3 hours and at  10o-15oF 
In 4 days,   but old larvae and nupae withstand 320F for several months. 

Measures against  this raoth are.*     cleanliness,   screening of open- 
ings,   abundant lliarht and ventilation, 
p:!-odla  Interpunctella -  U.  S.:     Indian-meal moth;  Enurllsh:  dried fruit 

moth;  Auetrallan:  lesser dried fruit moth;   öermani 
Dorrobstraotte;   Jnoanese;  noshlme-koguga. 

This moth  Is both cosmooolltan And abundant.     It  Infests a wide 
variety of foodstuffs Including corn and other grains and  their oro- 
ducts;   seeds and nuts  such as walnuts,   cottonseed meal,   chestnuts, 
dried oeas,   beans,   soybeons,  peanuts,   *lmonds,   coffee;   dried vegetables 
Including tea,   dried carrots,  dried radishes;  dried fruits  such as 
dates,   currants,   dried banana,   dried nectarines,   orunes,   chillies: 
some drugs;   chocolate  (see below);   nougat;   floor dust. 

The mature  larvae can penetrate  tinfoil,   aluminum foil,   greased 
oaoer,   walnut  shells but not  lg-mesh wire gauze.    Eulan treated  fabrics 
are  not  touched. 

There are one  to six generations a year depending on tcraDern.ture. 
The optimum temoerature  Is about 830? and develonment takes olace 
between 52° and g90F,     The  optimum moisture In the food Is lg%. 

The adults die at once r.t 11J0F or In 30 minutes at HJOf «nd 
Pt 10O-15oF In 5 days.     Dried fmlt  can be dlslnfested at  iMof in 
10-15 minutes.     It has been recommended that packaged fruit be heated 
to 125o-130OF for one hour after packing pnd  sealing."   In Germany the 
eggs were  found to be killed at 1% soft  soap solution, 

Ithas been found that a fresh coating of.chocolate does not 
attract  the  females and a  thick coat will protect fmlt cakes,   marzi- 
pan,  etc.,  but  an old coating Is not protective. 

The  larvae  spoil much more  food  than they consume by webbing It 
together with silk PS they move about.    At the  time  of punatlon the 
caterpillars  crawl up aw«y from the  food and by choice  seek angles at 
the  top of bins or contnlners In which to spin their cocoons.     In 
manufacturing and packing plants the  thorough cleaning of such places 
la of great  Importance, 

Sltotroga cereelella - U.   3,: Angoumols grain moth;   German: 
Getreidemotte;   Italian:  vern  tlgnolo del erano;   Dutch: 
rljstmot;   Spanish: polllla del trlgo or pblllla del 
grano; Mexican:  palomllla 

This  cosmopolitan species  first  came  to notice  In southern 
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Figure 3S; Case bearing clothe« 
moth. a. adult; b. caterpillar; c. 
caterpillar In case. The adult 
moth Is about one Inch long. 

Figure 39: Diagrammatic view of edge of caroet, 
showing from left to right: eggs of webbing 
clothes moth on olle of first row; adult moth 
resting on second tuft; caterolllar orotrudlng 
from tube constructed on the warp between the 
second and third tufts and feeding upon the 
olle of the third tuft; end of pupa In a cocoon 
built on the warp between the third and fourth 
tufts; and caterolllar crawling down over the 
too of the fourth tuft. This moth Is about one- 
fourth of an Inch long. 
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Europe, but It nay not be native to that nart of the world.  It Is one 
of the very serious pests of stored grraln, but does not customerlly 
attack other materials.  It Is recorded from beans and neas. Although 
Is Is so well known In stored grain It Is also an Important field peat 
and some workers believe that lar^e Infestations In stored grain are 
primarily of field origin.  It Is, therefore, not unlikely that this 
«•ould be the chief grain moth that unlnfested stored grain would ac- 
quire In the tropics.  It Is also a species particularly likely to be 
introduced If purchases of local grain are made. 

The minimum temperature required for reproduction Is about 500F 
and the maximum 950F.  Under tropical conditions the development may 
require as little as 23 days. This Insect Is relatively resistant to 
high temperatures.  It Is killed In li hours by exposure to lko0F and 
In small samples of grain has be^n killed In 15 to 20 minutes at I760F, 
The amount of moisture required seems to be somewhat high, about 12^ 
In wheat and over 15;^ In sorghum. 

Tlneola blselllella - U. S.: webbing clothes moth; English:  common 
clothes moth; German: Kleidermotte; French: telprne des ve^te- 
raents. 

Like many familiar peats this moth has become cosmopolitan. 
Although best known for Its attack on wool, It feeds also on other 
materials: casein, fish meal, baled human hair, fur, grain, groats, 
vetch seed.  It does not attack clean silk, and wool without fat Is not 
a very satisfactory diet. 

It has from one to four generations per year.  The optimum 
temperature Is 770F and, although the larvae will stand temperatures 
down to 17^0F, development does not occur below 50ÖF nor above 950F. 
The eggs are killed at 320F and the larvae at I60F. 

The adults fly rather reluctantly preferring to crawl between 
folds of fabric. The caterpillars spin silken tubes as they feedi 
Clothing which Is frequently disturbed Is nearly Immune to damage. 
Newly hatched larvae can pass through openings as small ns O.Oo5 inch? s 
In diameter. 

3al0. The order Coleoptera - beetles and weevils 

This Immense group contains about one-quarter of all 
the known kinds of animals, and it is, therefore, not surprising that 
It proves to contain more than half of the known Insect pests of stored 
materials; In all more than $00  species. 

Beetles are mlnute-to-large Insects, although nore of 
the pest species seen to exceed about 3A of an.Inch In length. The 
fore wings are modified as horny wing cases which partly or completely 
cover the abdomen which Is normally soft on top. In many beetles the' 
two wing cases are soldered together and the Insects are not capable 
of flight.  The hind wings, If present, are longer than the fore wing8> 
membranous, and folded under the wing cases when at rest.  The meta- 
morphosis Is complete.  The larva is a grub, usually with three pairs 
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"'hlch is usually not  silken^ enclosed m sone  sort of a  cocoor. 

loosely anong it, ^r iffirU^'nll*!*?$<£ iU^t t0 the food'  lp^ 
openings or in a perforation made by the  ?empip    V7 W^^0t mt^l 
often ncnetrotes directly Into the  food    nnt I  '     T?e grub on etching 
of the material at all.     aether thf«^.,       «onearlng on  the  outside 
habits of the articular 3^1^      Th.  ??^0y/?i  det)end8  on ^e 
oerhaps more  varlrble a»oK ?he-dlfJeroi? fh ?f ^ lnrvnl neri^ ^ 
the  insects we are dealln^ith      It 2v J^Clei  thlin ln flny other of 
in the  case of many beetles aUacklL ?Ld« ^^^^^ively U* days, 
years,   m the case of somo of the  l^rtn'n^ ü ^ extend  to "vir«] 
for somewhat the  same  causes that weJ? lir?^"b0i,in^eetles-    X« ^rle 
generally shaking,   the length of Sriii!!?d under the ^othe.   «Ithouch 

beetles  Is  öon.ia^K/^^^^iTtL^•1^110^^^rt,* 

methods are used toTrotttftL^uT ^T^J ^ C0C0Ons'   ^^er 
in the. last  larval  stage,   which bores ?2J« LS^ ^ecle3 ^la  occurs 
which is not its ordlnfri food    fomfni n    Z0nt ***•**£,   suc^ n.e rood 
occurs.     The ou^al nerlod Is ordfn^n? LÄ?^ ln ,',hlch  the  ™* 
when overwintering occurs    1%T^nSn      y r2t:her 8hort-     Consequently 
the grub or the aduU '   " tend8 "^ fre^^tly to be hy^w if 

any substance  thaf^^^^lM^t L^V^0'  ft2? on virtually 
exception Is that  the  beetles do no? n?L^n f0?d on-    Thp  only real  y 

than very exceptionally.     Bu? „ Jui^gL^-  07 ner80n'   oth^ 
is a  certain amount  o/^eclall'ctlon Tn each^mlly.^e8ently'   there 

conceivable  Mmti^^t^^^lt^Tl ?CCUr ln *1"*« ^y 
tlons on the habitats'In whlch't'hey^ be e^cted.     '^ '^ r08triC- 

nctualdlgestlon o^tT^al^nnd" S S^Jt:^*?«',1« ^'^   ^ the 
powder.     In addition,   the beetles'tend  vHv III Sf,l2,Sl bre«^o.'n  to 
inhabit  their food    with the   oonL.f,* 2  strongly to Dernanently 
be  found in the material.     ThLi^dsaL^f '^^ i*** reraGlns «^ 
of scavenging beetles which nav In ?hPnif ?,t0 ftract;1-^ varloue  sorts 
original &*3rttl      The  caJra beetle  anrJt«8nd0 80^  äan^e  to  tho 

excellent exnriDle      Thev««on mXllll Pnd^lt8 nenr relatives are  an 
tacked otherWits^t^tSVnrrabirt^JeL'0 hPVe ^^.lly\^ 
oroteln materials.     Since both ?he JOUM ?J JL^NP*^ T****** of 

have  strong biting mouth oarts    tL 2^6   u    the n^lte ^ beetles 
to penetrate  a  great variety of inedfS«  S'T!  * ^rtlöular. tendency 
except hard net.ls anlconcre?^    ?s ininnfU?8tSnC^8-    Alnoat ^thlng, 
especially  serious  since  Seetles ^o ln?n  tJ0 ^^if^««««.     This   Is 
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I of egp;  laylnfr; and finally the larva Just befor« otitMtion does Its 
share of such damage. 

It Is hardly orofltahle to generalize on the dlstrl- 
l butlon of possible Injurious snecles of beetles.  The order Is too 

large and too varied. However, I discuss belo* a number of the more 
Important fanlllos and have Included the Dosslble distribution of other 
injurious soeclos. 

The control of beetles obviously defends on the sort 
of material Infested.  So far as those attacklne: food are concerned 
the methods used against food Insects penernlly are adequate and those 
•«'111 be described In section k. 

Control of wood boring beetles consists (a) in 
oreventlng their access to the '"ood.  In some cases mint or vrrnlsh 
Is all that is necessary, but In other cases they ^111 Denotrpte such 
finishes and one must use somethlnp stronger, such PS creosote; and 
(b) the elimination of Infestntlone already established.  This'is rather 
troublesome.  Not only are the burrows frequently small, long and 
tortuous, but the penetration of any rjolsorious substance, «rheth^r gas 
or liquid, Is rendered still mom difficult by the frass "'hich largely 
fills the burro»! of the majority of the ^ood borinp- beetles.  It la 
rather customary, where üosslble, to cut avry as much as nossible of 
the infested wood and then thoroughly soray the wood with 
orthodichlorobenzcne.  Tils method of treatment is facilitPtod by the 
narked ^reference of the insects for sarvrood and has been utilized 
quite successfully in old buildings "'here the large square beams hnd 
saDwood only at the corner.  It is, of course, less feasible in modern 
construction where many of the boards rre entirely saowood.  In such 
cases comolcte reolecement may well be the only answer to a serious 
infestation. 

The Isst inoortant situation in which beetles must be 
controlled is the infestation of ^ool and similar animal oroducts.  In 
such cases the method of choice is fumigation, but this necessitates 
as a rule, not only the fumigation of the material but also the building 
in which it is contained. This arises from the rather interesting fnct 
that the dormestid beetles which are resconsible for oractlcally all 
such Infestation do not, as adults, feed on animal products to «ny 
great extent.  Instead they.seek, on the whole, to escape from the 
building and to visit nearby flowers.  They accumulate, consequently 
about the windows of houses, When they are ready to lay their egtrs * 
they agpin reenter the building and seek «Tmronrirte material. As a 
consequence Infestation by caroet beetles nay arise very easily "'Uhout 
the introduction into a building of any infested material. This is of 
course, quite different from our North American clothes moths in v'hlch 
the infestation spreads from one source of food to the next.  Con- 
siderable work has been done in the attempt to find adequate mat^rlala 
for boetle oroofing fabric. A very disappointing result of these 
investigations has been the discovery that n given material acts well * 
against moths or against caroet beetles, but generally not against both 
Certain rather fugitive treatments are fairly Rood against both groups 
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of  insects.     One  of these  Is  sodlun nlumlnun  3lllcofluorlde.     So far as 
carpet beetles alone go,.Dr.   Back of the Department of Agriculture 

d^e^S^^^Twe^^0^^1^6^1"6^8^ acldgao.lled In the 

Family Anoblldae..- Furniture beetles,   death^atch beetles;   German« 
Pochknfer 

This very  considerable family of some 900 soecles Is associated 
TDrlraarlly with  the  sapwood of lo^s that retain their berk    but a 
certain number of soecles have gone over to other habitats    largely 
BRvvood without bark over It,  and a few have deserted wood'ontlrely 
and aopear as book worms and as nests of n very large variety of 
vegetable nroducts.     (See beyond under tobacco beetle and drug store 
oeetie.;     It  Is  probable  that very much remains  to be learned of the 
distribution of this family.     The   species are mostly small and not 
very readily reared on account of the  nature of their habits      As tit 
oresent known the relatives of the  economic species are nrpdomlnantly 
in the north temperate  zone  and esoeclally In Eurooe and Asia      The 
genus Anoblum contains  about 35 soecles and Is  cosmooolltan In dlstrl- 
outlon.     The  soecles are wood borers.     Calyraraderus.   another Iraoortant 
'*ood boring genus contains  60 soecles whlck are almost entirely con- 
fined to the western hcmlsohere.     The   same  restriction Is true  of the 
nearly 100 soecles of Catoraraa.   a genus which has a  strong tendency to 
Invade various olent.oroducts  such as naoer,  grain,   and tobncco 
Lasloderma,   which contains  the  tobacco beetle,   Includes about  IR soecles 
of wide distribution.     Sltodreoa contains but one  soecles    which is 
now cosmopolitan.    Almost nothing is known of the habits of the   soecles 
confined to Africa and  the  Oriental  region. 

Anoblum ounctatum - U.   S.:   furniture beetle;  German:   Totenuhr 
gestreifte Holzbohrkäfer;   Dutch:  klookevertJe. ' 

t 

This soecles Is the best known of the wood boring anobllds  It 
Is esoeclnlly prevalent In Eurooe, but has been Introduced widely In 
other temoerote regions. Aside from timber where It generally Infests 
the sapwood, It also attacks books and linen cloth.  In Tasmania 
eucalyotus timber is apparently Innune. The develonment Is aulte slow 
requiring from 2 to 3 years.. 

Laslodema serrlcorno - U. 3.: cigarette beetle; German: kleiner 
TabakkHfer; Italian: tarlo del tabncco; Dutch Erst Indian' 
tabaksboeboek. 

This cosmopolitan beetle has mnde Its reoutatlon as a oest of 
cured or manufactured tobacco, but fe^ Insects show a wider choice of 
dried plant foods. The list is remarkable enough to give in detail 
Stored tobacco, rice, corn, starch, cacao, cottonseed end cottonseed 
neal, beans, peanuts, coffee beans, cumin seeds, oumokln seed, tamarind 
seed, anlseseed, sugar, coora, dried figs, dried dates, raisins, dried 
bananas, saffron, cayenne pepoer, ginger, curry oowder, oaorlk« nut- 
megs, turmeric, orris root, oolum, liquorice, belladonna, curcuma root 
rhubarb root, ergot, stramonium, hyoscyanus, pyrethrum oowder, stored ' 
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Figure 40;    The tobacco beetle,    a.   larva-  b 
^Ki   C-  a^lt'  d-  slde v1^ of adult" J 
^Sch^g.^18 beetle l8 about ^e-elgh?h of an 

SrHul^at^h^11^ rlyCBOn and wort 1" wood. 
To i?« tLSi    he left l8 nearly an ^ch long. TO its right are eggs and a grub. m 

■ 
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wax of  the  suwarle palra  (Cocos  coronata).   dried yeast,   dried  fl 
prepared fish food,   cane and rattan work, 
rugs,   taoestrles,   silk.     The moral 

■h. 
, books, prun wads, unholstery, 

of  such a list 1? that the Intro- 
duction of an Infested material Into a storehouse may lead 
Infestation of apparently very dlsslmllpr materials. 

to the 

The adults will.gnaw through various fabrics. Including linen 
and the young larvae can penetrate twill, packing oaper, slsnlkraft' 
paper, and cellophane. o . ^ , 

i     -rc^n?1^11™111 t;eraPerature Is 900F and the ootlmum r-latlve humidity 
is 75^  Development requires six to seven weeks In the tropics and 
its minimum temperature Is 550F and ralnlnun relative humidity 30-U« 
The minimum moisture content required In cacao Is Just under 6$, 

-u^m The in8ectB «^ killed In 2 hours at 1300F and In IS minutes at 
ikOOF and *lso at 25°F In 7 davs They have been controlled In books 
by keeping the books at I^O^I^OF for 6 hours. 

Sltodrcpa oanlcca - U. S.: drugstore beetle; German: Brotkäfer. 

Like the cigarette beetle this Insect belongs to'a family of wood 
borers but attacks almost any dry materl*! excoot wood.  It Is now 
cosmopolitan. The list of substances attacked Includes: grpln nnd 
cereal products Including baker's goods and breakfast foods; numerous 
seeds, among others coffee, beans nnd neas, various drug olflnts* 
nep^er, chocolate; Ice cream powder; books; cloth containing glue 
paste or casein; leather; bamboo, and to a lesser degree! the ivoJ-v of 
nahjong pieces where the glue was the orlmary attractant! 

The development Is rather slow, 66 to 230 days *nd the ootlmum 
temperature Is between 790 nnd S30P. u^-mum 

Family Bostrlchldae - the false nowdor oost beetles. 

It will be seen by consulting the oonendlx that a very lanre 
number relatively of snecles In this family are known to be econonlcally 
significant since the family Includes only pbout 500 specie a.  The pr^at 
majority of these eoecles attack more or less well-seasoned wood  Only 
a rather fe^- have gone over to other food materials, of those the most 
ImTDortant Is the lesser grain borer, the only species In Its crenue. 
ihe family, as a whole. Is beet represented In the tronlcs p»lnflrlly 
on continents or large Islands and Is not ^11 reoresented In Australia 
The false powder post beetles tend to orefer the wood of broad leaved 
trees, nnd many of them, like the lead cable borer, nre able to pene- 
trate considerable thicknesses of lead. A few soecles, chiefly in the 
genus Dlnodcrus. are esDeclnlly prone to attack bamboo, nnd some'of 
these species are also reported from edible roots and from grain. 

Dlnodcrus mlnutus - U. S.:  bamboo borer 

The genus Dlnodcrus Is csoedaily prone to Invade bamboo and 
some of Its members have taken to attacking a vnrlety of other more or 
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less woody materials, oartlcularly stored roots.  This soecles, w'hlch 
occurs throughout the tropics and into the southern United States, Is 
recorded from drugs, solces, tobacco, ^raln, cacao, chestnuts, dried 
bananas, and a fev» other materials.  It shows, therefore, a very frreat 
tendency to Infest seeds.  Although it Is not considered one of the 
serious oest Insects, It would aooear that It might, under aonronrlnte 
conditions, become quite destructive, 

Heterobostrychus aequalls 

Several species In this genus have been reported from timber and 
the one mentioned here Is the most widely distributed, having been found 
In several localities In the Old '.Torld troolcs and having n narked 
tendency to ftppeftr In commerce.  It nrmears to show a decided oreference 
for Imported soft woods, such as those used In box making.  It Infests 
the same wood continuously, making burrows about 1/g Inch In diameter. 
It has also been recorded as boring Into tin, ^resumnbly In an attemot 
to escape from wood when mature.  It might be exnected nearly anywhere 
In the warmer uarts of the Old World, 

Rhlzooortha domlnlca - U, 3.; lesser grain borer, woodbug; German: 
Gctrelde-Xapuzlner 

This Is the most Imoortnnt seed infostant among the false oowder 
oost beetles and. In addition to a variety of grains, It also att«ck8 
wood, leather, books, drugs, and some other materials of similar 
character.  It has become spread over the whole world although It Is 
much more frequent In warmer regions.  Perhans as i consequence of its 
grain dwelling habit, the life history Is comnaratively short, being 
about one month.in th^ summer. This soecles has proven to be nartlcul«r] 
serious where grain is stored in the ooen and very large oopulatlons 
may be built up. This was the case in Australia durimr the first World 
War and has subsequently been observed in the United States.  The beetles 
require rather high temoeratures, but little reoroduction occurring 
below SOOF and the ootlmura temperature is about 950F,  Correspondingly* 
they do not require much moisture, the minimum being under 6%  in grain. 
It is not always easy to determine the oresonce of an active infestation. 
The beetles themselves, if cool or diaturbed, take refuge within the 
infested grains. However, if the grain is out by quietly in a warm 
olace they will again come out nnd begin to move about.  They can be 
killed in 3 minutes at 1220F, 

Family Buprostidac - Flat-headed borers. 

In soite of the great size of this family (more than 11,000 species 
only a comparatively few attack wood other than that of living olants, 
and I give the family separate mention mainly because the adults are 
large and brilliantly colored for the most oart, and are, therefore, 
very likely to be seen and oerhaos accused of dpnage to which they are 
not related. The genera which are known to attack more or less seasoned 
wood ar? largely continental in distribution and very widesoread. Of 
the genera that I have listed, only 3 contain more than a handful of 
species. These are Chrysochroa. with 66 soecles extending from Eastern 
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Asia and Indo-Malaya to Ambolr.a; Buorestls. »Ith 79 SDeclee which Is 
cosmooolitan except for the Pacific Islands; and Chrysobothrls. with 
525 snecies,   which.has  the  same distribution as Buorestis.    

Family Calandridae. 

This rather small family,   which is very closely related to the 
true weevils,   s?eras to contain but 4 economic soecles.    However,   two 
of thone,   the  rice weevil and the granary weevil,   are of great  imr>ortancr 
As  is the case with many of the  true  weevils,   these insects use  the 
long beak for the purpose of boring holes into the food In «hich the 
egps are   then inserted.     They do not  restrict themselves entirely to 
boring such holes in actual food but may bore them through various 
materials.     In the  laboratory I have  seen such holes through heavy peoer 
covered with lead foil.     Generally sneaking,   the young undergo their 
entire  development within a single  seed,   and a grain of wheat or rice, 
is quite large enough for this purpose.     Calandra itself is a rather 
small genus,   most of its  soecies being found in the Old ^orld tropics. 
The  only othef genus of which I have  note  is Myocalandra.   with 5 snicies, 
only two of which occur 
to Australian, Most of 
the Old World trooics, 

outside of Madagascar)those being Indo-U^layan 
the  other süecles in the  family are found  in 

Calandra granaria - U.  3.:  granary weevil;   Spanish:  gorgojo (a rather 
general  term for weevil);   German:  Kornkäfer.. 

This la a member of a  small family of seed eaters.     It has be- 
come domesticated to the  extent of almost abandoning an outdoor life 
in favor of stored oroducts,   chiefly grains.     The  species  is posrao- 
politan.     Its foods are?   stored grain,   rice,  buckwheat,  pcorns,   chufa; 
ginger;   currants;   figs.     The  larvae  can penetrate kmft p^per. 

The most  r^pid development  Is 29 days;.in grain in Germany there 
are  t'^o to three generations a yenr.     The  optimum temperature  Is  779F 
nnd egg-laying occurs between 53"^° nn(i 91l^0F.    No develooraent  t^kes 
nlaco below 50°? although the adult win live up to 6 »ocks Mt 31°?,, 
The  optimum relative humidity is 93^ rn& ÖM  larvae  do not  mature at 
less "than ^h%.    The minimum moisture  required in wheat  is  3b% but  seems 
to be more  in some  other materials. 

Egg-laying is orobably similar to that of the  rice weevil. 

The adults  can survive a summer in northern Euro-ne without  food. 
They  are killed in 30 minutes at 1310F, 

Calcndra oryzae - U.  S,:   rice weevil;   South African:    maize weevil 
Reisk'afer;  Australian:     common grain weevil. 

Tzae - I 
German; 

This specie a is similar in its habits and distribution to the 
^receding.  The differences in the list of materials attacked »s  shown 
in the appendix are not consequential.  It does, however, differ in sur- 
viving under much drier conditions, the best relative humidity being 
below 56^ and in requiring somewhat higher temperatures, the ontimum 
temoereture being SM-OF, Äs a consequence, it does not tend to become 
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established In cool regions.  It ornnrently requires slightly less 
moisture thsn the grannry weevil, although the difference here Is not 
entirely certain. 

Family Cflrnbldae - Predacious ground beetles 

Members of this family are certnln to be seen anywhere outside of 
the Arctic regions, but only very few of them have taken to eating any- 
thing other than small animals.  There are, however, a few hundred 
soecles of seed eaters, mostly fron the northern hemisphere rnd  mostly 
attacking seeds In the gound.  It Is very.likely, however, that 
occrslon«! snecles will be seen In infested material where they nre 
probably feeding on other Insects oresent. 

Family Cerambycldae - Longhorned beetles, round-hended borers 

This Important family comorlses more than 1^,000 soecl^s, most of 
which are borers In the wood of living or freshly cut trees, ^nd a few 
only In other materials, chiefly dry wood. A largo number of the.soecles 
are of conslderoble size and able to üenetrate fairly hard materials 
so that there are a number of records of the larvae damaging lead. As 
Is the CPSO with the Buorestldae. the "dults of this family are con- 
spicuously colored and very abundant, esDeclelly In the troolcs, and 
hence many ndulta will be seen which "re In no vmy  associated with 
economic damage. They are particularly likely to be found on flowers. 
Those that hove been associated with seasoned wood or similar mterlp.ls 
npe for the most vprt  found In the northern hemlsohere with rather fewer, 
species occurring In the troolcs.  This Is probably a defect of our 
knowledge rather than a reol restriction on the activities of the family. 
The genera in which these economic snecles occur are mostly of rnther 
moderate size, and, therefore, so fer as our present knowledge croes, 
extensive damage from round-headed borers Is not to be antlclo^tod, 

Hylotrunes ba.lulus - U, 8.: house beetle, porter beetle; German: 
Hausbock 

Although this beetle Is found throughout the cool temperate nnrts 
of the northern homlsnhere, It Is much better known In Eurooe than In 
America. In Sweden, for examnle. It Is considered thr>  number one 
enemy of houses, and In some r>rrts of northern Eurone hO%  or more of 
the wooden buildings are Infested.  It nrefcra the ear)wood of coniferous 
trees and generally avoids hard wood, particularly oak.  In snlte of 
Its relative abundance In northern Europe, It evidently requires rather 
elevpted tcmoerat\xres and It has been shown that It Is especially 
prevalent In roof beams and more likely to occur under « slate roof 
than under thatch. It may develop In wood with as little as 1$%  of 
moisture ^nd Its life cycle requires ^ or 5 years. It. has also been 
reported os penetrating lead. In wood the burrows arc elliptical In 
section and nearly lA inch In greatest diameter. The only region In 
the United States In which It Is reported at all frequently Is that of 
the Middle Atlantic States. 

Infestations In northern Europe have been successfully controlled 
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In  summer by heating the  uryver r>$rt of  the house  to «  temDerature  of 
about 1400F for several hours.     This  requires on eventual air tempera- 
ture In the  attic of about  1700F. 

Family Clerlda - Checker beetles 

This  species vith which-we are  concerned out  of this family of 
about 2300  species are mostly the  rather aberrant  relatives of the genus 
Necrobla.     Without being too cautious biologically,   m may suggest  that 
this general group of checker beetles  Is adaoted to feeding on  Insects 
occurring In burrows and from that habit they have  to some extent tended 
to attack  the materials on which their original orey was feeding or 
other animal oroducts.     This  Is ^sooclally true  In Necrobla.    Most of 
the other species probably do little  or no damage,   but are~falrly fre- 
quently found In Infested material.     Necrobla  Itself comprises 9 species 
on the whole  cosmopolitan,   thr^o of which are already well kno^n as 
Infestantp of a great variety of materials.     They are for the most nart 
metallic dark blue.beetles frequently marked with a  small «mount of red 
or yellow.     The puna Is somewhat  remarkable  In being enclosed In a  net- 
like silken cocoon. 

Necrobla rufloes - U.   S.^    coora beetle,   red-legped ham beetle; 
German;     rotfüsslge Schlnkenkhfer,  blaue SchlnkenkJfer 

Undoubtedly this  cosmooolltan beetle was  orlcrln^lly a predator on 
other Insects.     It still  retains  this habit to some extent.     It  s^ems 
not unlikely that  It may have specialized on dem^stid beetles.     In any 
event It now attacks nartldularly the  same  sort of materials that  the 
dermeetlds attack and  some  other materials that -»re  an^arently a 
peculiar food of the nresont  soecles.     It is,  however,   difficult  to 
detemlne whether all  of the  materials  listed in the  annenaix »»re  truly 
food of this  beetle  since  the  ndults,   at  lenst,   seem to havp  a  strong 
tendency to wander,    kost of  the  materials which the  red-lego-o^ ham 
beetle  is known to feed on are more  or less oily nnd it  sterns  to be 
particularly attracted by rancid fat. 

Its development  is fairly raoid,   a little  over one month In wom 
weather.     The larva is  rather slender and active and the  mma    unlike 
the  case  in most beetles,   is enclosed In a net-like  silken cocoon.     It 
Is evidently  imoortant  to orevent the access of this beetle  to foods 
rather than to try to cure,the  infestation after it has become establishe 
At least two other very  similar beetles h^ve been taken  in the  snnc 
general sorts of materials. 

Family Cryoto^hagidae 

In Europe especially members  of this family arc  reoortcd with 
considerable  frequency from store houses and deiDosits of vprious food- 
stuffs and some of the  Stieles have become fairly widesoread.    They 
appear for the most ^art  to be feeders on molds,  but  they are nble  to 
do  some damage  to grain products and dried fruits.     The  genera  In which 
such damage  Is known are nredominantly of the north temoerate  jone    but 
the  species are  fairly easily carried about with commerce. 
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Figure U6: 
Adult of the flat 
ffraln beetle, 
showing character- 
latlc long antennae. 
Body not more than 
l/l6 of an Inch 
long. 

Figure ^7:    The broad-noaed gmln weerll: 
a.   Full-grown grub;    b,  ouoa;   c,  adult 
weevil.     The adult weevil is  slightly less 
than one-eighth of an Inch long. 

Figure ^8:    The common carpet beetle: 
a,  grub;  b,  ouoa within the old caet-off 
ekln of the grub;   c,   ouoa;  d,  adult 
beetle.    The adult beetle is about 3/16 of 
an inch long. 



Fanlly Cucujldae. 

Most  of the nembera  of this  family nre  of no  Imoortance,   but one 
c^enua Laenoohloeus contains a number of species that do more or less 
damage  to grain and a  considerable number of other olant  oroducts.     This 
genus  Is cosmopolitan In Its distribution and contains about  325 snecles 
so  that one  might anticloate a considerable amount of damage from this 
source esoeclally In the  troolcs.    We must r»olnt out also thnt the 
adults of this gc^nus  In a few cases are known to bite man.and are for 
the most part  carnlvouous,   the larvpe being    scavengers or feeders on 
Injured materials where  the^r habits are definitely known. 

Laemophloous nlnutus - U.   S.:  flat grain beetle 

This mall cosraooolltan beetle  Is given merely ^s an exRraole of 
n  number of closely relnted beetles.     These  soec}.es ere Drobr.bly none 
of them orlmary.pests of grain.     Thnt means  they do not attack uninjured 
grain but  require  thnt  It be  In some way Injured,   either Intentlonfllly 
or accidentally.     One  or more of these night be expected almost any- 
where  In the world,   Tjartlcularly In the  troolcs. 

Family Curcullonldae - weevils 

In solte  of the vast  size of this family  (nbout 30.000 species) 
and Its tremendous Imoortance In agriculture,   there are relatively few 
species which attnek materials of Interest to us.     Thepe   soecles fall 
Into three groups:   (1)  A very ftw species that nomally occur on grow- 
ing plants find which nay enrry over to stored material.     These  snecles 
are largely troplcr.l In their distribution.     (2) A slncrle  soeclos,   the 
broad-nosed grain weevil,  which Is ^iblo to breed both In growing seeds 
nnd In stored seed.    In rddltlon,   It  ?lso nttpeks vnrlous roots.     (3) 
A number of species,  all  closely related to onch other and  to the bro»d- 
nosed grain weevil,  which bore  In wood.    So for PS I  cpn n^ko out these 
species require 'vood 'vhlch has been sonewhat affected by decay.     Those 
soeclcs  (of group 3) wblch have been ascertained to c.use econonlc 
damage  occur,   for the most oart,   In the north temperate  zone,  but  the 
group as a whole  Is hl$ily remarkable   for the  very large ^rooortion of 
Its species which pre  restricted  to Islands,   rspeclally the  Hrwniinn 
Islands,  Madagascar,  St.  Helena,   pnd  llow Zealand,     Some  srjeclcs,  how- 
ever,  are known from all of the  tenrierate rnd tronical narts of  the 
world. 

Cauloohilus  latlnasus - U.   S,:  broad-nosed grain weevll;   Cremen: 
broltrUsselige Kornkäfer 

This weevil  is widely distributed in the western henisohere r-nd 
Europe.     It  is quite closely related to  * considerable grout) of weevils 
that attack more or less decayed wood.     It feeds on seeds and roots, 
but as would be  expected from the habits of  its nenr relrtives,   it is 
not able  to attack hard,   ripe,   uninjured grain.    In summer the  life 
cycle  requires about one nonth.     It enn be  controlled by methods «ooli- 
cable  to fruit  Insects genemlly.     None   of  its  near relrtives hpve 
been reported as dannging foodstuffs. 
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Figure 49:    Immature grubs of the common caroet 
beetle feeding on cloth.    The two lighter colored 
objects on the lower oart of the cloth are cast 
skins.    "The grubs are about 3/16 of an Inch long. 

Figure 5°!    Black camet beetle,     a,   grub; 
b,  mipa;   c,  »dult.    The adult beetle Is about 
three-sixteenths of an Inch long. 
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Fnnlly Derneetlrtae -  Ccirr^et beetles,   larder beetles,   etc. 

ffe ordinarily nssoclrte  the  nenbtn  of this  family "'1th  durMMM  to 
nore  or less  dried naterlp.ls of anlnal  origin,   n^nt  and wool  In 
particular.     But they are by no neans  confined to such foods  since B 
few species have achieved sone InportPnce ns grain nests,   and nrob^blv  ' 
nost  of  the   species will  nttnck seeds  In dofnult  of nore  concenlr.l food 
They also cause a certain mount of nlscellaneous darmm  to wood " in 
pnrtlcular through their habit of burrowing Into fairly solid rmterlnls 
ior pupation.     The.group Is especially well reoresented In the  northern 
nenlsphere,   particularly In the  case of those genera for which ictual   ' 
danage  Is recorded.    However,   relatives of the cabinet beetles of the 
genus Trogodema erp quite nunerous In the troolcal oarts of  the  western 
henlsphere,   and sone danage night be oxoected in those are^s by SDecles 
not yet on the list.     The  fr.nlly is,   for the nost Dart,   very noorly 
rooresented In Auatralesla r.nd the Pacific Islands,   nlthough Trogodema 
Itself Is en exception,   since It provides nost of the native  soecies of 
Australia and Ne"' Zealand. 

Anthrcnus scrophulrrlae - U.  S.:  connon carnet beetle;  Oernan* 
Kabinettkftfer,   Tepnlchkafer 

This cosnopolltan beetle nay be  taten as a  satisfactory exanole 
of ■ very considerable nunber of species that hnve becone najor pests 
of woolens and furs.     The  oreecnt  soeclee  Is regarded,   In nost T3«rts of 
the north tenperate  zone,   ns the   chief beetle nttaoklng such mterWs 
RM certainly apnenrs to prefer then to dend Insects,  -hlch HX* n usu"l 
article  of diet of  Its vrrlous  relatives.     The  ndults feed little     if 
at all,   on anlnrl natorials rnd are  connonly found on flowers  '"hero  thev 
oboain pollon.    Horever,   they Iny their eggs on r>rotein nnterinls rry. 
Dropriatc for the  larvae.     Seveml of the  soecies,   includinr this one 
plso Attack grain products.     The  life  cycle lasts ponroxinntely  one  year 
In tenperate  regions,   in any event,   the beetles overwinter ns ounae or"  ' 
younrr  n.dtiltS. 

Attagenus ol_ceu8 - U.  S. :  black comet beetle;  Gem*n:   schnarre Pelzh'^fer 

This insect,   like  eo nany other inoortant econonic species    is 
now cosnopolltan and frequently very abundant.     It  is nerhans  the nost 
usual of the  demestid beetles in eastern North Anerica.     It ntt^cks a 
considerable variety of protein naterlale,   especially heavy  fabrics and 
in addition,   various seeds.     It is also of  sone rer>ute as a bookwom 
The larvae are  able  to penetrate  cardboard containers.     Th-'species re- 
quires fron 6 nonths to 3 years to connlete its develooment.     No develotv- 
nent occurs below 590? and the best tonnerature  is about  770F.    Like'the 
preceding species it tends  to leave buildings when adult and return to 
then for egg laying.     It  is  not,  however,   ordinarily seen on flowers. 

Dcrnestes Irrdr.rius - U.   3.:  l-rder beetle;  Gcrnan:  geneinc  tacokklfar 

This species rlso is no"r cosnopolltan rrd regarded in northern 
Europe as the nost connon species of its genus. As can be seen fron 
its nane,   it  is especially associated with food  stores.     It  is,   however, 
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Figure 53: The MexlMn Oraln 
beetle: a, beetle; b, grub; 
c, puoa; d, leg of grub; e, 
antenna of grub. The adult 
beetle is about 3/16 of an 
inch long. Figure 54: Cortlcarla 

pube§oena. Adult. T?« 
length Is about 1/8 of 
an Inch. 
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a rather uncommon beetle, as« a rule, 5.n the Unltrd States.  This 
probably is because of the difference In food storing techniques In the 
two regions.  It Is, of course, rother cuatonary In this country to 
store smoked and salted meat In refrigerators where they are not avail- 
able to insects, while In Europe such products are stored In Dantrl'es 
and Insects can get at them.  In the appendix will be found a  con- 
slderable list of substances in which this beetle has been found.  It 
is one of the very f9w Insects which is able to attnek natural soongres. 
It will also be seen that it penetrates lead and tin rather readily, 
but not other metnls.  The genus Dermcstes Is eenedaily.noteworthy for 
its habit of burrowing into eoft ^ood for Dumtlon and when the beetles 
are abundant they nay do considerable damage In this way.  The develorv- 
ment requires from 5 to 9 weeks and the optimum temperature is fairly 
lo'", about b60F. 

Demeetes vulolnus - U. S. : hide beetle; German: DornsDeckk^'fer; 
South African: skin beetle 

This very widely distributed beetle Is the one customarily seen 
infesting shlüraents of rpw hides, csDOcially from South Africa and 
Australasia.  In addition, it Is known to attack vrrlous other sub- 
stances. In sheer» hides, with the wool on, it has very much the habits 
of a or.rnct beetle; that la, each larvae excavates a burrow through the 
wool, next the skin and »hen th(? insects arc numerous the wool falls 
away from the skin in matches when handled. In addition, the skin 
will be more or less nenetrated.  Th'3 development requires from 5 »••ki 
to S months and the optimum temncrrture anncars to be above SOOF. Hides 
may be protected by storing at k-0oT  or lower.  Investigationg in South 
Africa have brought out th^t the proner salting of hides is of the 
greatest imrtortance in their nrotcctlon. They must be ealted strongly 
and thoroughly '"nd as soon as possible after removal from the animal. 

Family Lathrldildae 

The present family is only of moderate size, about 500 soecles, 
but nloott 10 per cent of these species have been recorded aa infesting 
various ptored oroducts or occurring In buildings. It s^ens to be 
reasonably certain that they arc secondary infostants, feeding Primarily 
on molds. Host of the species are no more than 2 or 3 mm. In length. 
One consequence of this small size is that they are best known from the 
well-explored north temperate zone, and comoaratlvely few are reoorted 
alsewhcre In the world. 

Family Lyctidae - The oowdcr oost beetles 

The economic imoortancc of this family Is quite out of proportion 
to the small number of species which it contains, probably not more 
than 50, since I have record of damage by fully half of the known soecler 
Almost all of these are recorded as damaging timber, chiefly the sat)- 
wood of broad-leaved trees.  This restriction arises from the habit of 
deoositlng the eggs within the pores In the «ood, but the size of Dore 
which'can be utilized la very minute - as yet we do not know quite how 
small. More or lese extensive damage by this family may be anticipated 
almost anywhere in the world, although it la naturally best known In 
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Figure 55: a. Old World 
üowderooßt beetle; c, grub; 
b, Euronean oowderpost 
beetle. The adults are about 
one-fourth of an inch long. 

Figure 56: Bean weevil: a, beetle; 
b, grub; c, ouna. This beetle ie about 
one-eighth of an inch long. 



ZuroDG find North Anerlcp.     A few svecles soeclflllze  on b«nboo,   «nd hfive 
caused nuch donate  In the  Orient.     A still  snfiller nunber of snecles 
hrve other hnblts,   oprtlculrrly ttli»t  of burrowing Into r.-»ot8  of  caenvp 
rnd derrls.     Wood  Is  Infested continuously by oo"'der oost beetles md 
•nay,   therefore,   be very  seriously dprv-ped.     Egf? laying,   which  t^kes 
olpce fit  the   surface  of  the  "-ood,   cnn be prevented by olugprlnj? the 
ooros vfith vrrnlsh or even »Ith oils.     This does not,  however,   stoo the 
develot)nent of  those prubs ,.»,hlch e.re  elroady In the rood, 

Lyctus brunneus - Breslll^n:  cpruncho de nnder« 

This oowder oost beetle  Is cosnotjolltpn,   filthouerh not frequent In 
North Anerlcn  or nost of  the tronlcs.    Like.the other species of Lyctus 
It  Pttecks  seasoned wood  of brond leaved troes.     It  Is eble  to  comr>lete 
Its develoonent within the  olles of oly^ood.    Tie elso find rpcorda of 
«tteck on c^sseve,   and on lend end on copner roof plates, 

Fenlly Mylnbrldne 

Sonethlne has already been seid about this family In consideration 
of the  Insect nests of nefis and beans.     The femlly contains more  thsn 
^500 soccles,   and so far as  their habits are known,   they til attack seeds, 
with nartlculcr cnohnsls on the  seeds of legunes.     They fall  Into two 
crenenl prouns:   those  In which the egps are  laid on the nod durlnp its 
develonnent end In which  fully ripened  seeds are  not utilized for sub- 
sequent egg laying,   *nd on the other hend those  snecles which,   while 
they nay use green nods for egg laying,   will continue to lay their egcrs 
on dry fnd  rlnened seeds.     Relatively little has been done  on the heblts 
of  those  snecles which attack non-legunlnous.seeds,  but  It  Is known that 
a considerable nunber of  aoecles are Associated with the  seeds of nalns. 
The headquarter? of the  family are  In tronlcal Anerlca which nossesses 
nearly 350 snecles.    About  200 occur In the tennerate nortlons  of 
the Old World,  and another 100 efich.ln the  tennerate Ue«' .Vcrld -nd In 
Africa.     Native    snecles ere quite rare elsewhere,   and annarently want- 
ing entirely In the Pacific Islands.    As Is  so often the  case the nost 
Iranortant  snecles,   like the been weevil,  have beccne  thoroughly cosno- 
nolltan.     The  control of seed weevils  Is rendered difficult by   ohe  fact 
that the Inrvi» unon hatching energes  through that nortlon of the egg 
shell which Is  flmly In contact «"Ith a  seed.     It consequently does not 
aonear externally until It has connleted Its developnent. 

Mylabrls obtectus - U.   3.:     connon benn weevil;   German:  nnerlkanlsche 
Snelsebohnenk^fer;  Itallnn:   tonchlo del fngoll; 
Argentine:  bruquldo del noroto. 

This  snecles  Is undoubtedly of North American origin but  It hss 
become very  connletely cosnopolltan.     It Is usually thought of as a 
nest of besns like  the navy rnd kidney beans  (Phneeolus vulgarls)  but 
It occurs    also In Una beans »nd cow^eas,  ns well as sometimes  In 
common neas,   field neas,   Windsor beans,   lentils,   chick neas,   and seeds 
of La thyrus sotlvus. 

The  develonment  requires from 25 days to 6 months,   In Italy there 
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Flprure 5Ä: The 
corn eat) beetle. 
The adult beetle 1B 
about one-eighth of 
an Inch long. 

( 

Figure 59:    Dutch Wharf 
Beetle.    Yellow with 
black tips  to the wing 
covers which are  rather 
softer and  flexible. 
The grub is lonpr and 
worra-like.    Length of 
the beetle about 1/2 
inch. 

^XD^ 

Figure  ill    Orub of the 
cadelle.     Length about 
one-half inch. 

C 
Figure 60:    The cadelle. 
This beetle  is about 
one-third of an inch 
long. 



«it   v1111!   ST)ecles is almost exclualvGly a nest  of stored bennq «nrt 
Zn. h,^?  ln thr contln^^ly destroying a lar^e oart of the  3tock 
™Llt}finP;+U\hUgt WL'Korm.    The adults at emergence -111 r^rforate oaner but  not   closely woven  cloth. "trioraLe 

Family Nltldulldae 

m^^iJ^H fn
ons^erable  family of rather snail,   flattened and freouentlv 

^?*ne ^Jtles comprises some 2200 snecles distributed throurhout the 
and n;flt^Jher fr ^ f***.**!* been «^oclated with' economic  nroducL and most of our knorledpe of their habits  Is European.    It Is  rnther 
commonly assumed that  the nltldulld beetles are  scavengers.    T^eynttack 
as will be  seen In the aonendlx,   on the whole quite a  variety of na^Mri 
'vlth a marked tendency to fevor dried fruits.     There is no rL?on ?n 
which we would especially look for dnmage by'me^e^s It thia ?am?ly? 

Carooohllus dlmldlfltus -  U.  S. :   com •AT) beetle;   German:  Spftkäfer 

.•^A?
1fl ™lcief "n? the  one  following are both cosmonol? ton.     This 

snecles Is attracted to many foodstuffs Infected with molds.     It  ■?•£. 
nil. t. ?J ll5!,,t0S!.t0 the  8ST3 of  cert:ftln ***nU and owes  Its American name to Its deoredatlons  unon green corn.     It is both a field nn*? 
store-houae  insect.    Neither It nor the following seen to have any erePt 
^^Mt^fJS ***$ ^^jlals.     They are found In the ??Ish  of dried 
fruits,  not  In the seeds,   and.In shelled nuts. 

CarpoPhlluSghemlpterus - U.   3.:  dried fruit beetle;   öerman:  gemeine 

The drled-frult beetle  is TDrlmarlly attracted by fermenting fruit 
of almost nny sort      It,   therefore,   is reasonably common about  orchards 
«nd drying yards.     It is highly probable  thrt  the beetles themselves «re 
responsible,   In nart,   for the spread of orgenlsma causing fermentation 
nnd'^t^^ T)ftln8

1
e^  »«H« ln handling the  fruit both at nrocesslig 

?«JftSS5r.fä  c?r,nletlon
4
of ordinary drying It la fairly certain to be 

infected, with microorgrnlsms  -nd to remain ottr-.ctlve  to  the beetles 
WnS 8Sf  cond^lons.   ^ least,   this beetle also attacks various g^lna 
bread    beans,   nuts,   <md copra.    The period of development  is ext^emriy 
variable,   ranging from 20 days to several months. extremely 

Family Oedeneridae 

Only a  very few SDOCIOS of  this  family of  some  600  species have 
^?n«r.COvded/8 50ln?r 0ny dPIV,^e-     The  5 Bleies which I have  on record 
all attack wet and more  or less rotted timber.     They *re  conseauentlv 
to be expected in the wood of docks,   piers,   and bridges!    I? seems to 
be matter of indifference  to them whether the wood is ^t with ?resh 
water or with fait.    The known dnmage  from beetles of this family la 
largely restricted to Europe and No?th America,   and the  genera  in wh genera  in which 
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Figure 62:     Grubs and rvjoae of the  cndelle: 
The  larvae  (s)  are  shown In the pallerl-s they 
have made  In a olece  of timber,  and  the oupae 
(b)   In cells hollowed  out where two boards 
were  In contact. 

Figure  63:    The  coffee-bean weevil: 
well-grown grub;   c, 

adult  Is about three- 
of an inch long. 

a,  Adult;  b, 
out>a.     The 
sixteenths 

. • — 

■ • 



the economic species are nlaced pre  Ipreely  restricted to the tennerflte 
regions of the northern henlsohere, but It Is by no means out of the 
question that some damage might apnear almost anywhere in the world. 

Nacerda melanura - U. S.r Dutch wharf beetle 

This Is the best known of the economic oedenerlds..  It Is some- 
times very.abundant In wood that has become softened fron long soaking 
In sea^ater.  The slender womllke larvae go down almost to the actual 
water line.  It Is much less commonly found a^ay from the ocean, al- 
though It has been recorded as far Inland at Indiana and In some other 
places where the wood Is certainly, not "'et '»'1th seawfiter.  It Is the 
general opinion, with which I agree, that It Is not found In wood which 
has not been considerably softened. 

Family Ostomatldae 

Although this family contains nearly 600 species, only two of 
these soecles have achieved any noticeable Importance as oests, and 
both of* these chiefly In association with stored grain, although they 
are known to damage a variety of other materials, chiefly foods of 
vegetable origin. It seems also fairly certain that the grubs of these 
beetles arc to some extent predacious on other Insects, Incidental 
damage Is done by the cadelle at the time of rmortlon since like the. 
Derraestldae It may burro^ Into wood for shelter. One would anticipate 
the most damage from beetles, of. this family In the New ^Torld tropics. 

Tenebroldes maurltanlcus - U, S.: cadelle; German Getreidenager 

This sioecles Is one of the best known grain beetles, probably In 
good ryart  because It Is fairly Inrge and, therefore, even a few will 
attract attention.  It has been found associated with a considerable 
number of seeds and their nroducts, but It Is nlso of Importance btesute 
the larvae are able to penetrate various materials such as naner and 
cardboard and In mills do damage to the bolting silk, At the time of 
r»upptlon the larvae burrow into woodwork "nd often do great dam^fre. 

The development requires fO  days or more.  The ontlmum temperature 
Is about g20Ff but the larvae and adults will withstand freezing 
tenüeraturos for some days. 

Family Pla.tyr>odldae 

The 300 odd soecles of this family are closely related to the 
engraver beetles of the family Scolytldae, These beetles burro»' Into 
fresh or rwrtlally seasoned wood of broad-leaved trees and In some 
regions are knov/n as shothole borers.  They are not usually of very gr«=»n 
Importance. Host of the damage recorded Is from the tropics and In 
fact very few of the species occur outside of thn continental tronlcs. 

Family Platystomldae 

Although this family  contains  ebout 2200  sr^clee 
recorded in connection with stored materials,   and  only 

only 3 
one of 

have bpen 
these at 
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nil frequently.  The coffee beon »eovll Is now cosraonolltan ond attacks 
a great variety of foods.  The two  species of Brachyterasus are rare 
Infestents of stored se^da In eastern North America.  The family Is 
fairly abundant in the Old 7/orld tronics snd has some snecles on islands 
of the Indian and Psclfic Oceans.  The ^3 snecies related to the coffee 
bean beetle occur mostly in Modagascar and from Ceylon to Austrrlla with 
very few of them native anywhere else. 

Araecerus frsciculatus - ,1/. 3. official: coffee bean beetle; Germen: 
Keffeebohnenkafer; English: mace weevil. 

This beetle, although found all over the world, apoears to be 
especially associated with seeds and roots of tropical origin and it 
probably came originally from tropical Asia. I would be inclined to 
assume that any materials at all similar to those listed in the ant>endix 
would be attacked^ Its develoment requires about $  weeks at 60 to $0$ 
relative humidity. I do not find a record of the ootimum temperature 
but it is probably relatively hi0i.  The insect can be killed in 3 days 
(a surprisingly long time) at 1220F. 

Family Ptinldae - U. S.: spider beetles 

About 10 per cent of the ^20-odd known soecies have been recorded 
as doing damage, and there is almost no material of plant origin that 
they will not attack, although wood is very rarely damaged, in addition 
to which they will do damage to various materlnls of animal origin. 
Once a material is Infested they tend to breed in it continuously, 
sometimes building UP very large populations, f>nd leaving behind p. 
large amount of cast' skins and other debris. Althoucrh the family Is 
cosmopolitan, damage is best.known in the north temperate zone, and 
most of the genera conteining economic species are particularly ^ell 
represented In the sr>ld zone. 

Ptinus tectus 

This  species may serve as an example of the  spider beetles find 
like  the other Important members of the group is cosmopolitan,   although 
it appears to be of rpther recent   introduction into North America,     It 
feeds on a very large vnrlety of plant products,   oppeclally  seeds and 
roots rnd including'a number of poisonous or hi^ily irritant materlrls, 
like  cayenne  pepper,  Hyospyanus,   »nd. Datura.     In addition,   it attpeks 
e  certain number of animal products,   such as fish meal,   casein,   and 
dried SOUP.     These beetles  are able  to utilize  fairly finely pondered 
materials. 

Much of  the damage  caused by  spider beetles  depends  on their 
ability not alone  to attack  food materials but   to  injure  containers 
such as wood,   cellophene,   and  cloth.     Apparently  the   spider beetles do 
not  normally attack*wool,   but  they do »ttrck woolen cloth and  I  suspect 
that  In all  such cases  the  cloth has been  soiled with some  attractive 
material. 

The  development  requires  some 9 weeks to  6 months,   depending very 
markedly on temperature.     The  optimum temperature   Is  about  750F nnd 
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the naxlrnum  «t  which develoonent  is  nosplble  Is   recorded as 56°^.   this 
seerns nthtr low.    A relative humidity of 50> arjnears  to be  necessary 
and this  indicates  thft  in  cereols  the mlninun moisture would be about 
10%, 

Family Scolytldae - Engraver beetles 

The  characteristic habit of this  fnnily is  for e m?>ted r^lr to 
rirlll through the b^rk of a  tree end then in the  inner b*rk or in the. 
cambium make a long burrow,   from this nt intervels I»terftl burrows go 
out.    This  syatem of burrows is Infected with a nerticular fungus, 
deoendlng on the kind of beetle,   *nd ege-s r,re  laid in the  lpter«l 
burrows.     The young as well as the adults.feed on the   fungus  which grows 
as a drrk loyer on the wallas of the burrows.     The  young are dependent 
uoon the  continued oreeence  of the adults.     This damage may occur in 
living'trees,   freshly dead trees,   or in some  cases riortlally seasoned 
timber.     It necessitates the oresence  of b^rk.     Relatively few soecles 
utilize partially seasoned wood.     This  typical  form of damage  is ob- 
viously of no very groat  significance,   although it does  result ulti- 
mately' in loosenlng'the  bark so that  It  falls a^ay;   «nd it  can evidently 
be nroventod by the oronot barking of  timber.    A fe«' sTDecies  In the 
family make much deeoer burrows which rry go clear into  the heart wood, 
and they,   therefore,' cause much more  real damage.    A still smaller 
number of species attack aeeds mostly of nalms;  but t^o attack seeds 
of corn;   and about two other soecles  attack dried roots,   in one 
Instance dried sweet potatoes. 

Family Silphidae -  The  carrion beetles 

The members of this family are  frequently large and rather con- 
spicuously colored,     they are esoeci^lly around the  c^rcpsees of 
animall on the ground.     Two  soecies In northern Eurooc  are known to 
attack dried fish in houses.    The damage actually  recorded,   therefore. 
Is rather inconseoucntlal.     I mention the  family because  It  is kno^n 
that they are oarticulcrly attracted by fly maggots  in met and the 
young of many of the  soecies found in the north temperate  zone  peem to 
feed'nearly exclusively on  such maggots.    They might,   therefore,  be 
attracted to fly-blown meat and be  consIdered as more  important  th-^n they 
really are. 

Family Sllvanldae 

This  rather small  family contains a  few soecles of grain beetles 
of very  considerable'importance.     The  best known of these  is  the  sow- 
toothed grain beetle.     It sterns nrobable  that the  family as a '"hole 
consists of feeders unon seeds.    Moat.of the  SDecles related to those 
known to cause damage are  found in the  troolcs of the Old World and a 
fair number are native  to Australasia. 

Oryzaenhllus  surinamensls - U.  S.:   saw-toothed grain beetler    German: 
Gclreldeschnahlkafer,  Getreideol^ttknfcr 

This familiar cosmooolltan beetle  Is  Immediately distinguished 
by the  serrate  edges of the  thorax.     As  shown In the  aooendlx it attacks 
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Figure  66:     The black fungua beetle:  ar  grub; 
b,  tjupa;   c,   adult;  d,   tall end of grub.    The 
grub la about one Inch long. 

Figure 67: The broad-homed flour beetle: 
a, grub; b, puoa; c, adult. The beetle Is 
about one-Blxth of an Inch long. 

- 



a  very f^rent  variety of plant  products,   but  s^ens  not  to be known fron 
anlnal nroducts.     It  Is  not  particularly liable  to attack entirely un- 
Injurod  seeds  In natural  condition and  Is usually found In orocessed 
materials.     It.is extremely likely to  soread fron one material  to 
another  since   the beetles are both slender and  flat and can qo through 
snail ooenin^s.     I have  never seen it  fly,  but  it runs  very rapidly. 

The  dcvelooncnt  reoulres 50 days or nore.^nd  in unfavorable 
-noterials nay be greatly ürolonged.     The best nolsture content  Is pbout 
1#5 end the best  relative*hunidity 70^ or nore.     In lielaya npcaronl wns 
protected by storage at  60# relative hunidity.     This  beetle  is  rfither 
readily killed by elevated tenneratures,   for exanole,   in two hours at 
122°.     It is one of the  few oests  that can be killed ^ith sone   certainty 
by refrigeration,  although even here  fairly low tenoeratures are needed, 
20° to 250F for 7 days or 0° to 50F for one  day. 

Family Staphylinidae -  the  rove beetles or devil's coach horses 

This  is a vast family of nenrly 20,000 soecies found all  over the 
"'orld and usually in considerable numbers.     It  is not very nrob^ble 
that the   few soecies reoorted In connection vith stored oroducts 
.^ctunlly do any damage.     They ar^ rrobrbly oredators upon other Insects 
or mites  in the naterlal,   but the fnmily is  so large and  of  such varied 
habits that  it  seens worthwhile to 8*y a fe*' words about  it.     The 
nenbers of this  fanily.are usually rather elongated and renarkable in 
having the  wing covers very phort  so that nost  of the uooor surface of 
the  abdomen is exooscd.     The winprs,  however,   are of full length and 
nany of the  soecies fly well.    At  rest  the wlmrs are  carefully folded 
p.way under the wing covers and one  of the nost  characteristic  reactions 
of the  fanlly is  the  raising.of the abdonen which  is done '"hen the 
wines are  folded but  is also done  if  the  insect is disturbed,   and sone- 
tin^s for no aonarent  reason.    Aside  fron the  lack of forceos   the  rove 
beetles greatly resemble  the earwigs  in general anoear^nce.     Some 
soecies  In this  family night be exoected anywhere  in thö world in 
connection with infested food materials,   and  the  number of snecios 
relsted  to those listed In  the nooendix is considerable.    The  genus 
Atheta  conteins more  than 1250 soeclep  and the  pronus Philonthus 
contains  about Ä50. 

Family Tenebrlonidae -  the   darkling beetles 

For the  most oart the members of this large  family  (about 11,000 
species)   are dull blackish or brownish Insects usually nocturnal »md 
very  often flightless.    A considerable number of  soecies have been 
taken In association with stored food,   oarticularly fruit and grain. 
The no^t  inoortant of these  soecies are no^ cosmopolitan and on the 
whole they are  of Old World and to a  considerable extent troolcal 
origin.  Hence,   if any additional soecies «-ere to be encountered in 
the field I would exoect that  they «-ould be  found primarily  in the 
continental troolcs of the  Old World and oerhaos nore frequently in 
west and north Africa than in any other one  region 
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Alohltobiur? cllfimerlnus - U. S.: lesser meal '"orra: Gernan: 
atuniDfschwarte CretreldesclilmmelkÄfer 

This oosmonolltnn Insect may be considered a secondary Infestant 
since It does not damage sound, dry ß-raln.  In addition to grain pro- 
ducts nnd similar materials, It Is also recorded as attacking dead 
Insects and hides. Pevelopment requires about one year, 

Tenebrlo molltor - U. S.: yellow msnl worm; German gemeine Mehlkäfer 

Although this soecles Is cosmopolitan and one of the larp-est of 
the grain beetles, It seems to be better known.In North America by 
renutntlon than by nersonal acquaintance.  It is, in fact, very commonly 
raised as food for small Insectivorous animals.  It can, however, be 
an extremely serious nost  since It attacks not only grain and their 
oroducts but a few animal substances such as meat «nd feathers. Tlje 
ootlraun temperature In about g0oF and there Is usually one generation 
a year.  It may be killed In a reapon^ble tine at IQOF and at I250F, 
The larvae shows considerable cowers of oenetratIon, going through 
reaper and boring readily Into v»-ood. 

Trlbollum confusum - U. 3.: confused flour beetle; German: 
nmerlkanlsche Relsmehlkafor 

The common English name of this cosmopolitan beetle merits a word 
of explanation.  The confusion was In the minds of entomologists not 
on the tjart of the beetle. That Is, It was originally confused with 
the extremely similar rust-red flour beetle and whPt I have to say «bout 
the orcsont snccles applies almost equally well to the other. 

This species has been.found attacklnpr a great variety of seeds 
and their products and since It Is small and active It musses easily 
from one package to another. It does not ^noo^r, hcvever, to show any 
great newer of oenetratlng materials like onner and cloth.  It h^s been 
oolntcd out that an Infestrtlon by this beetle of any oart of a shin's 
cargo Is likely to lead to an Infestation of anything else In the cargo 
which the beetle can eat.  It does not, however, PS a rule, attack 
conoletely uninjured seeds,  I have recently sein an Infested shloment 
of Brasil nuts where all of the attack by those beetles aooeared to be 
localized at points where the nuts hr>d plrtvdy been.bruised In handling. 

The development requires a minimum of k  weeks. Reoroductlon occure 
between a teroerature which Is low-er than ^QOF and 1020F.  The required 
relative humility Is from 65 to 90^. This beetle Is supposed to be 
killed at n temperature of 10?0F pnd fairly readily at termeratures of 
210F or lower.. 

3all.  The order Hymenonterq - Ants, bees ^nd "»asps 

The wings, when ore sent, are In two oalrs and mem- 
branous. The hind wings are much smaller th^n the fore wings. The 
mouth parts.are built for biting, but there Is often, In addition, a 
lapping or sucking tongue. The abdomen Is usually very much narrowed 
at the base. An egg-lnylng device (ovipositor) Is almost always 
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figure 70:    Prult fly:    a, adult fly:  d,   aide 
pupal caae T^ew;  e,   sane,  doraal view;  f, 
maggot.    The adult fly le about three-alxteenthi 
of an Inch long. 

Figure 71:    The house f.ly: a,  adult female, 
about five times natural  site;  b, head of male; 
c,  eggs,   about six times natural sire;  d, 
puparlum,  about four times natural size;  e, 
larva or maggot, about seven times natural sire; 
f,  last segment of larva  to show solracles.    The 
adult fly Is about flve-alxteenths cf an Inch 
long. 
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nresent In the female.  It may  be modified ns a  sting.  The metnnor^hoels 
la complete.  The larvn  Is penernlly P  legless grub Qnd the DUO^ IS 
usually enclosed In n silken cocoon.  This Inrpe  order contains some 
60,000 species, but n very Iwrge proportion of these soecles pre npr«- 
sltes urjon other Insects nnd do not concern us here. The forms In which 
we are Interested fall into 3 grouos.  (1) The wood wasos; rpther large 
Drlmltlve forms In which  the grub Is provided with"strong biting mouth 
parts and excavates rather sizable tunnels In wood.  (2) The carpenter 
bees and wasps; a considerable group, some of which ptt^cl: eounc^ wood. 
In those foins the tunnels in wood are excavated by the adults as nest 
sites In which the young are roared.  The tunnels are not Permpnontly 
inhabited. As'a consequence, they may bo very frequently found to be 
quite empty or Inhabited by subsequent interlopers.  (3) The ante.  This 
group will be discussed in much more detail later. We need merely here 
to point out that the ants form perennial colonies, often of Immense size 
and that there Is a clear distinction of caetos--tho workers being 
completely wingless. 

.The life history of a typical member of this order 
differs in no very essential respoct from that in either of the two 
preceding orders. However, except for the ants very few Hynenoptera 
have become domesticated, and the consequence of this is that for many 
of the species ^Ith which we are concerned the life history Is still 
tied to the seasons.  This means that for wood wasps and carpenter boes 
and wasos, the adults will be on the wing for some definite and short 
time during the year in temperate regions, and each of the other stages 
will be similarly restricted to some definite part of the year.  In the 
case of the wood wasps the larval life may list more thnn one year. 

I have already referred to n^st building pmong bees 
pnd their relatives in other places. We may here summarize the types 
of nests that are constructed.  For our purposes we may start with 
those nests that consist of the mere occupption of chance cavities a 
habit of a number of economic ants. The insect does little or nothing 
to Improve the dwelling alte. Many other ants either Improve an exist- 
ing cavity or produce their own either in the earth or In wood or other 
materials.  Such nests may be enlarged gradually over a considerable 
period, and they may ultimntely.become very extensive. In these cases 
It Is evident that the nest serves as a dwelling place for the entire 
population as well as a nursery. In the case of the nests of carpenter 
bees and.similar forms, the nest Is merely a nursery; although during 
Its construction it may be occupied by the producing female as a place 
to sleep.  Of a similar nature are at least some of the nests built of 
wax or of "paper", but many of these nests rre occupied by colonial 
wasps or bees, either temporarily in the breeding season or permanently. 
Although the paper-making species utilize wood as a source of their 
paper, they ordinarily do no appreciable damage to wooden structures 
since the wood must be quite well weathered before it is useful to 
them, and only the veyy surface is removed. 

Ants. - Ants are recognized at once by their colonial 
habit which leads to foraging in files and by the absence of winprs in 
the workers.  On closer examination all ants may bo recognized by the 
interposition between the apparent thorax and the apparent abdomen of 
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one or t*o minute «nd often befld-llke body segnents »hlch fom the 
oetlole.  There are a few non-colonial Hynenootera which are wingrless 
and generally resenble ants, but all of these lack the netloler sei^nents. 

An ant colony consists of a varying number of functional 
reproductive individuals, nost of which are.queens, and as seen In the 
colony, If functional, they are wingless, the wlnc-s n-hlch they usually 
originally possessed having been ripped off.  The number of functional 
queens in the colony nay vary from one to a considerable number, 
certainly more than forty. Most of the Individuals in an ant colony 
are workers which may be of one form or of several forms, but all agree 
in being permanently wingless with a correspondingly modified thorax 
^nd in being for the most part sterile. All worker anta are female. 
In addition, at some seasons at least, the colony may contain winged 
individuals both male and female.  These are reproductlves which are as 
yet unmated.and non-functional, and they will leave the colony before 
mating, and the females will found additional colonies, other things 
being equal.  The size of an ant colony varies not only~wlth the kind 
of ant, but «vith the age of the colony, so that In some cses there 
may be no more than a dozen workers; in other cases the£»may be many 
thousands or possibly hundreds of thousands of workers, 'fie  connot here 
go into the extraordinarily interesting Droblena of social parasitism 
among ants and other operations which result In nixed ant colonies. 

The food of ants is obtained from a great variety of 
materials.  It seems fairly certain that originally ants were pre- 
dacious upon minute animals and many ants retain this habit to at 
least some extent. Many more content themselves with gathering frag- 
ments of dead animals either fresh or more or less dried. As a con- 
sequence ants will attack neat, particularly when somewhat dry.  In 
addition to this, numerous species have taken to the use of tho nectar 
of plants and other similar sweet substances such as honey dew, which 
is the liquid excreta of certain sucking insects on plants such as 
plant lice and tree hoppers. This latter habit lends ants to visit 
any sort of sweet substance, and they are not very particular whether 
the sugar is in solution or is in tho solid form.  They will con- 
sequently visit Jams, syrups, honey, the sugar bowl, and, in addition, 
bread and cake.  (It is quite customary to feed ants In captivity on 
cake crumbs.) A few ants utilize seeds, but generally speaking, such 
seeds are smaller than those of the usual grains, but such species 
might well carry off coarsely-ground grain producta. 

The dependence of ants upon an appropriate nesting 
site to a slight extent restricts their activities, but from our point 
of view it renders them particularly liable to be found in dwellings 
because the cracks of foundations or the disturbed earth under or 
around a building may make excavation somewhat easier for the ants. 
In addition to which, certain wood-dwelling foms take advantage of 
any streak of rot in wood to start their excavation.  In the tropics 
a considerable variety of ants either construct papery or earthy nests 
in trees or utilize more or less nntural cavities in the thorns' or the 
stems of certain living trees, the so-called ant trees, or spin 
together leaves with silk obtained from the grubs. These above-ground 
nests are practically wanting in tenperate regions. Having established 
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a nest, a colony of  ante nay forape to 
the nest, Ken?, fortunately the habit 
to trace the ants back to their nests, 
directly. 

very considerable distances from 
of traveling en file enables us 
which can then be attacked 

Although ants are world-wide In their distribution,' 
they are vastly nore numerous In the tropics than In tennerate zones. 
This Is nore.true of the nunber of species than of the nunber of 
individuals.  But to about k^  N. Lat, the nunber of snccles of ants is 
considerable.  In addition certain sorts of ants, nostly possessing 
rather nunerous queens and ninuto workers, are able to nest in such 
small cavities thrt sufficient fractions of colonies can be carried by 
comnercc to allow of the establishment of such soecies at any olace 
where they can survive. Hence, even fairly far to the north we find 
colonies of several soccles of trooical ants which in tennerate regions 
have become restricted to buildings. 

The actual damage done by ants in visiting food is 
usually rather small. .Their habits are such that they do not tend to 
soil food, and even a large colony takes a.wny cormaratlvoly little from 
any one source of food. However, peonle rnther naturally dislike the 
orescnce of files of ants on the table; and in the case of Jams and 
syruos ants are prone to fall in and drown. From the oolnt of view of 
destruction, vastly more damage.is done by the various sorts of 
carpenter ants which excavate their dwellings in wood and may there- 
fore seriously weaken buildings.  The ants of this tyne are apparently 
most numerous in the north termerate zone, although a few forms extend 

the.tropics. In addition to these corrorehensible 
ants attack materials which seem to bo of no signifi- 

Espccial attention has been given to this "in 
where it has been shown that certain snecios, 

, attack rubber goods of almost all kinds, electric 
insulation, will oerforate metals, and may even bore into cement. A 
few ants, the one Just mentioned and some of its relatives and one or 
more species of leaf cut ;ing ants of the New World trooics, will attack 
various fabrics. 

into and through 
sorts of damage, 
cance to them at 
the Dutch East Indies 
notably the huismier. 

all. 

Bees and Wasos. - The  food of bees and wasne,   excer>t 
the wood wasps,   is  of no"great concern to us  since both as adults and 
young they feed on pollen and nectar or their oroducts or on insects. 
The  wood wnsps,  however,   do actually PQ grubs damage wood  for the food 
substances which it contains. 

The  only bees and wasps with which we are  realiy con- 
cerned are  those which  Inhabit reasonably sound wood,  and I have already 
spoken of the  character of their use of wood, 

• 
The wood w,«sps arc most r>roninent  in the  north terrroerate 

zone.    The  various  forms wl.ich I have  referred to as carpenter wastis, 
not  implying any close  relationship thereby among the various  species, 
are widely  scattered over the world,   and the  great majority of those 
which night be here  included make their excavotions not  in wood,  but  In 
oith or In seriously rotted wood,    I have  Included lr the armendlx 
notes on the  few species which seem to do damage  to sound wood.    The 
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Flsrure  75J    The  camenter ant.     Showing 
3 workera of asaorted  sizes and winded 
raale.     The workers are about 1/2 Inch 
long. 

Figure 76: 31de view 
of the Argentine Ant. 
about one-tenth Inch. 

of a worker 
Le ngth 

Figure  77J    Uuoer figure  the 
Pharach ant workera gather- 
ing sugar and carrying young 
and toward the  right a 
winged female.    Below the 
fire ant  showing various 
sizes  of workers.     These  ants 
sting viciously. 
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third gFOUPi   the   cnmenter heee,   quite  custonarlly utilize  sound  wood. 
They fall,   for our ^urDOses,   Into one  rather extensive  fanlly which  Is 
nredonlnantly troolcal,   filthough a few nenbers  nan Into the   temperate' 
regions of both henlspheres.    The  fanlly Is especially abundant In 
tropical Africa.     I do not,  however,   find any records  for the  Pacific 
Islrnds,   east of New Guinea,   with the  sole excentlon of Hawaii where 
a  species does occur.     They are  scarcely nests  In cool,   termerate 
areas. 

Fanlly Fomlcldae - Ants 

Tribe Attlnl - Leaf cutting n.nts 

This tribe  Includes  the leaf-cutting ants  of  the  now world. 
They go under nunerous local n^ncs  sone  of which arc  recorded In*the 
appendix.    Although they are.oredonlnantly tronlc»?!,  a  few snecles 
of no sooclal  Importance  range north Into the  United States ^g  frr 
"8 California and New Jersey,    The  leaf-cutting ants r^ke extensive 
subterranean nests,   usually with nounded entrances ^nc"  the  colonies 
^re as a rule DODUIOUS.     The sole  food of these  ants consists of' 
specialized bodies produced by the.nycellun of certain nushroons. 
The  fungi are  grown In chanbers In the  nest and nieces of vegetation 
-re used as  the food for the fungi.     The ants leave  the  nests In nro- 
cesslons,   renalrlng to nearby trees or bushes from which they cut 
oleces of loaf to take back  to the  nest.    The workers are oxtrenely 
variable  In size.     Sone of the leaf7cutUng ants *re kno^n,   at  le*st 
occasionally,   to cut un cloth and,   norhans norc  rarely,   to nttnek cer- 
tain vegetable nroducts,   even grain.     It Is by no nc^ns unlikely that 
If abundant,   they night do.considerable danage. ' 

Canoonotus herculeanus - U.   S. :   camenter int;   Oerr.an:  Ross^nelpe. 

.This  sneclos  Is  renortcd throughout the  cooler n«rts of th^ 
North Tennorate Zone,  having a great  v«rlety of  slightly differing 
foms.     It Is  nomally cither all black with whitish or yellowish 
^lalr,   or deen  red and black;   In which  eise,   the" red  Ip usunlly  on 
the thorax,   the  two ends of the ^nt being black.     The nresent  sneclcs 
is one of the  largest ants  In the northern henlsnhere.     The workers 
vary In size  fron one-fourth to five-eighths of an Inch long;   the 
queens are  still larger. 

It  custonarlly utilizes for Its  dwelling nlaces wood  which has 
been sonewhat affected either by rot or by water,   although having 
started In  such wood It nay  Invade  very  sound wood close by.     The 
excavations  are often extensive.     The ants nay Utilize  the  Inner six 
or eight Inches of a telephone nole  for a distance of eight or ten 
feet,  or more.     There  Is alwnys a nernnncnt opening to the  nest,  which 
nay be  In the  ground or at  sone distance above  the pround.     In the 
latter Instance I have  seen a  spike hole used.     The  srwdust nroduced 
is ejected fron the  nest,   and none  of the vood Is eaten.    The  colonies 
contain,   at  n naxlnun,   about three  thousand Individuals  -^nd h^ve a 
length of life un to about  fourteen years;   no Individual «nt nrob^bly 
lives as long as  this.     The  ants,   thenselves,   forage  for sweets quite 
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widely, Invading kitchens or attending various Insects.  Of several 
fonns found In North America, only t^o, the bleck cnmenter p.nt  and the 
llodoc caroenter ant, are usually found In dwellings. Aüoarently they 
are able to utilize drier nesting sites th^n the other races.  This Is 
'?soeclally striking when one considers that the Ne^ York, or red and 
black carpenter ant, has nractlcelly the same geograohlcal distribution 
as the black caroentcr nnt but Is very rarely found In artificial 
structures unless they are extremely damr>. I have heard of a few 
caseo In snrlng houses and.well covers. 

Irldomyrmex humllls - U. S.: Argentine ^nt; French; Fourml d'Argentlne; 
Geman: argentinische Ameise; Portuguese: Formlgn Argentina; 
Itanlan: Formica argentine 

This wall-known ^ost Is ^rob^bly a native of South America, but 
has gprenfl over the troolcs and '».'am termerato regions of the world. 
It seems to be still s^rnrdlng since It was first found In Victoria, 
Australia In 1939 rn$  in Hawaii the next year. 

The Argentine ant damages all kinds of food, oartlculnrly sweets 
and cooked meats. 

The cplonlos are very large and contain numerous queens.  The 
nests are usually In earth, rather near the surface and sheltered by 
leaf debris.  During the winter the ants In a colony accumulate Into 
n large mass In some sheltered cavity, 

A limited area c*n bo made unfavorable to the «nts by cleaning 
off leaves and other ol^nt remains.  The usual.control Is by means of 
sweet baits.  These baits should not be too strongly nolsoned and 
should be distributed In many Email containers, A formula Is given 
elsewhere In this report. 

Monomorlum destructor 

The oresont soeclos, although not the most widely distributed 
is perhaps the most destructive of all the species of Monomorlum.  It 
Is found throughout the tropics and In the southern United States, 
Although It will take sugar readily. It ^refers animal to vegetable 
food. The nests are built In crevices In walls or In similar situations 
away from buildings. 

This ant is probably the most destructive known soecles In con- 
nection with Inedible materials.  It Is not, of course, surDrlslng 
that they would attack clothes and fabrics, since this could be due 
to the presence of grease 'or other attractive substances,. It Is, 
however, surorlslng that they will voluntprlly bore Into cement pnd 
are croable of perforating lead almost a millimeter thick.  It has 
been rather frequently found that the ants have damaged electrical 
material, both Insulation on wires and the lead sheathing of electric 
cables. Lately It has been rerjortod to h^vo a nrodliectlon for 
rubber.  Very few other Insects attack rubber at all. 
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llononoriun ohnraonlg -  U.   S.:   Pharaoh's ant;  Australien;   little yellow 
ant;   öeman;  Phoraoanelse. 

rhlG   tiny yellow  or  reddish ant   (l/l6 Inch lonr)   Is  a  charac- 
teristic house Tjest all  over the  world and  is  so easily  transnorted 
that it   is  even estahllshed on such  islands as  Johnston  ^nd Wake. 
Although it  is usually  regarded as a neat eater it does  not  disdain 
sweets and will also attack butter,   soao,   and cold crean.     No nflrticlcs 
of food are  carried back to  the  nest. 

The  nest is made  in crevices in walla or,   In the  trooics,   under 
bark.   .The  colonies are  imnensely populous.    One  investigator trapped 
350,000 in his house  in six weeks and that was by no n^ans the  "-hole 
colony.     The  failure  to carry any uneaten particles back to the  nest 
nlves emphasis to the general rule not to make  out poisons  too  stronc 
the ants must  live long enough to carry some back to the  nest  in their 
crops and regurgitate it.to.the  other monbers of the  colony. 

Pheidole megacephala -  U.   S. : Ma.deli,a ant;  South African: brown house 
ant 

Phoidolo  is a vast genus occurring all over the  tronics and w«rra, 
temperate parts of the world.    Only a  relatively few swocles h^vc ever 
been associated with economic damage. of n.  sort  Interesting to us.     The 
most  important of thes?  few species is the Mndeira nnt,   orlcinally 
described from the  island of Madeira.     It is distributed pretty much 
throughout the tropics.     The Madeira ant is an agressive  specias which 
holfjls its own against,  or even overcomes,   such  relatively strong species 
as the fire ant.    However,   in its turn it  falls victim to the Argentine 
ant.    The  colonies of the Madeira ant  are very  sizeable and workers, 
as  Is typical  of the whole  genus,   come  in two sizes,   the   smnll hmv 
vesting individuals and the large  seed crushers,  which in the bookp 
are usually called the  soldiers.     This  species prefers to nest under 
slabs of  stone,  but may use  crevices  in wnlls. 

It  invades a considerable variety of stored foods,   but it  is 
orinarily a harvesting ant,   thrt   is  it gathers  seeds of rrasses  ^nd 
similar plants.    As a pest  it nppo^rs  to be most  serious in Australia 
;vhere the Argentine  ant  is  as yet  comparatively  scree,   «nd   its native 
relatives not ngressive.     In most  other tropical  regions the Madeira 
ont  is not  regarded as a very serious popt,   except quite locally. 

3olenopsls genlnata - U.   S,:  fire ant;   Dutch East Indies:  roods 
tab?ksmler;   Indian:   small  red ant. 

The  genus Solcnopsis falls,   for practical purposes,   into 2 nrroups: 
(a) the thief ants,   in which the workers are  very numerous, 

very snail and all  of one  size.     Th^se   species,   by 
preference,   ste^l the  defenseless young of other ^nts 
and of termites,  but  «'111 to  some  extent  invade  houses. 

(b) fire ants,   in "'hlch the workers  are  also extremely numerous 
but  of several  sizes,   ranging from very  small  to moderate. 
The  fire  ants ^re  characterized by  their great  willlnpnos? 
to sting -^nd  the   relative  severity  of the  sting,   cornnnred 
to that  of most other ants.     There  are  at le-^st  four  specie 
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of this  prenus which n^y be  considered fire  ants:   that  Is 
to say,   all  the  foms mentioned  In the awendlx excent 
ScibnonslB nolesta.     :.Vlth  repard to noet  of  these we have 
no very  soeclflc Information, 

As to the  fire ant nroTDer,   It   Is a ground  nester which nrefers  the 
loamy soil alonp* stream banks.    Its original food was orobably seeds 
r.nd Insects,   but as a  domestic ant  It   Is a  rather general  feeder that 
^refers neat  to  sugar.     There  Is a  not  very satisfactory Indication 
that  they will perforate  rubber cover d with cotton,   either impreg- 
nated with paraffin or not. 

3al2.     The Order Dintera -  two-ringed flies. 

This order consists or  insects oossessinr at  the most a   single 
oalr of membranous wings,   the hind wings having been converted Into 
tiny knobbed processes.     The mouth narts are .fitted    for sucking and 
sometime^ also  for olerclncr.    Examples of  this latter modification 
are mosquitoes,  black files,   and horse  files.    The  metamorühosis  is 
complete.    The  larvae are legless magp-ots,  usually with a  reduced 
nead.     The  puca Is commonly enclosed In the hardened last larval  skin. 
This Is one  of the  great  orders of Insects with  some  50,000 snecles 
now known,   and a very large number still awaiting doscrlntlon,.   Numerous 
species are parasitic on other Insects,   and a very considerable  number 
are blood sucking.Insects with which we are not here concerned.     Only 
a  relatively few types  of Dlr>tora have taken to feeding upon materials 
of Interest  to us. 

The eggs of Dlotera are either laid before hatching.   In which 
case  they are  commonly deposited on a material armronriato  for food 
for the  larvae,   or the  eggs are hatched  in snail batches or even 
singly within the body  of the  female  and larvae at  some  ßtnfte  of 
development  are deposited.       In either case,   the  larva undergoes a few 
nolts,   and uDon becoming full grown usually leaves the  food material, 
vrlggllng out of it and In many cases,   simply drooping to the  earth 
into which It proceeds to burrow,   or wriggling out of the  food pnd 
-»rocoedlng along the  ground and burrowing  in.    After the  larva has 
reached an aoproprlate point.   It molts at  le^st  once without feeding, 
n.nd the  larval  skin hardens forming a  fsomewhat olll-llko  stricture 
vlthln which Is  the put^a.    After a tine,  usually not very  long,   the 
-»dult emerges from the pupal case. 

Since  very few Dlptera arc Drovldod «'Ith real biting mouth narts 
p.t  any stage  in their existence,   they are  dependent  for their food 
either upon materials which are already fluid or materials which  can 
be  rendered fluid by the  exudation of  some digestive  Juice and  then 
taken up.     There  is a very  strong tendency on the  rvart of the  Dir>tera 
to favor as food materials  those which are high  In nroteln.    There  is 
relatively little attack on starchy  substances. 
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The  dana^e  done by DJotera  Is  for  the  most onrt  an  Invasion of 
neat   or fish  or similar materials by  the  nn^pots.     'Ve.lenve  out  of 
account here  the  bacterial contamination of food by the  rather incon- 
sequential  feeding or visiting of  food by p.dult  flies.     As a  rule, 
larval  Elptera do  not burrow very  deeply into meat  or  fish,   .A few 
materials',   Jellies,   Jnras,   fruit  Juices,   nay be  visited by  the  tiny 
vinepor flies  and rmy even  serve as breeding places  for them. 

Calliphora - blue bottle  files 

This  genus  comprises many species found throughout the  world, 
even well up into  the Arctic region.     The  females deposit  their esrgs 
or larvae on. a  variety of substances,   pronerally meat or decaying grain. 
.Then the  larvae are  full grown they leave  the food and  transform else- 
where  nearby.     Obviously,   the  damage done by the blue bottle  flies ^nd 
their close  relatives,   the  green bottle flies,   is in two parts;   (a)   the 
actual damage,   at  least  to the  surface of the meat,   and  (b)   the 
esthetic damage.    Meat which  is not  seriously infested can be  trimmed 
to remove the  larvae and the damaged moat,  but  it  is  naturally much 
better to protect  it by proper covering and screening. 

Drosonhila -  vinegar flies,   pomace  flies,   fruit  flies 

A number of  species in this  cosmopolitan genus have become  more 
ir less domesticated!     They are attracted to all  sorts of materials 
Infested with yeasts.     The  term fruit  fly is  rather a misnomer,   for 
vhlch the  geneticists are  to blame.    The  term fruit fly is used by 
■,hc economic entomologists for insects of an entirely different  family 
vhlch attack living fruit and living plants,   and arc of  no immediate 
Interest to us.    Vinegar flies lay  their egrs on noist  surface? ^here 
/casts are  growing.    The  young feed ncor the  surface of the material 
ifld  eventually  crawl UP  out  of the  material  for, transformation.     The 

■■\dults are  likely  to be  pretty numerous »round garbage,  but are Attracted 
\9 well to wine,  beer,   vinegar,  pickles,   catsup,  and  similar prep^rpd 
laterials.     They have also been found  in some cases  in connection »Ith 
martially dried milk and still more  rarely in association with meat. 
It does not  seem to be  clear to «'hat  extent  t^.ey c^n use bacteria. In 
nlacc  of yeast. 

lusca dornest ice -  U.  3.:    house  fly;   Oeman:   Hausfliege 

I mention the house fly mostly out of deference  to  its tremendous 
'oputation.     It does nou,   in fact,   breed ordinarily  in edible  food- 
stuffs.     The  adults,   It   is  true,   visit  food,   but aside  from.the  car- 
riage  of  disease  the  damage  tViey do  la  inappreciable.     In the  oriental 
"roplcs,   Pt least,.other closely related species are common. 

Piophlla easel - U.  3.:  ham or cheese  Pl;ipper;   Gorman:  KH^efliege; 
Australian:  bacon fly 

This  species  represents  n  comparatively small  family of  flies and 
las long been well known as an infestant  of all  sorts  of animal pro- 
teins,   with an express preference  for those which have been processed. 
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Vithour-h It avoids fat,   it has been tflken  fron, oleonrrgnrlne.     The 
comnon*W ^derived'f ron a h.blt  of  the  Ip.rv.   of bending the  body 
o?ound "nd  seizing the  tall by the mouth hooks,     ^en the hold is 
suddenly released the body  straightens,   rnd the iMMOt  files Into 
th« air      The nrceots are  renorkably resistant,  both to extremes of 
teLeraiure and to Insecticides.     They, re  B*l& to '^h stand  from 
-gö"to 1330F,   and reproduction takcp place between 560 ***  102°- 
The  latter temperature  Is above  that of most  Insects.     The  ndults 
can be keT)t out by « 30-mesh screen. 

Sarcophaga - gr^y flesh flies 

This  crenus  Is as yet  rather poorly known,   except  In P  fe«' regions : 
North America,  Malfya,   and Australia.     It Is  one  of the  most difficult 
of all b5u«t of flies to  study because the adults are  slnerulnrly hrrd 
to discriminate.     It Is  certainly known that a large number of the 
Secies do not attack meat,   but on the  contrary r>re o^rasltlc  on Insects 
HS"WCieS have  still other habits.     In the .nopendlx will be  found 
r  list of  thirty-one  ■peoief which hpve been associated more or less 
definitely with mert In some  form.     The life history is very slrallPr 
to that of the blue bottle  files. 

3b The  Order Acrln*.  - The Mites 

The  grent prouo of  srslder-llke  ^nlm^ls  Includes extremely dlvorse 
forms.     Spiders and  ticks ^rc familiar to most r>eoT)lc "'ho have boon In 
the  troolcs,   ns are nlso scorolons whose rclntlon to  solders  la not 
quite  so obvious at first glance.     In addition to these  Irrge  forms 
there are a host  of minute  animals  collectively called mites which m^ke 
up the  order Acarlnn.     In addition this  order includes the  ticks. 

The nltes with which we arc  concerned are,   almost all of them, 
very minute,  mostly much less then 1/25 of pn Inch long "nd  without 
evident colorp.tlon.     They  seen originally to hrve been nests of rrow- 
Ing nlants and norhans nnrtlcularly grasses,   and  from that h^bltpt some 
forty iptoiei have moved Indoors elthor partly or «-holly.     In nddltlon, 
there are a  few other mltos of different groups which have become 
associated with stored products.     Except at  one  nolnt the  life history 
of  the mites resembles  that of Insects;   thpt  Is,   they hntch from oge-s 
pnd grow without  striking ch*nffo  Into the  Pdults.     Hc-evor,   sone 
Individuals In each  species,  but not "11,  when rbout half grown go 
Into a peculiar resting stpge which  Is nlnost  Invprlebly rtt^ched to 
some other nnlmal,   usually pn Insect:   ^nd  it  is  sunnoscd th^t  the 
primary function of this stnge  Is  to disseminate  the nltes.     The  pro- 
tection of  the  oart-grown mites tfffiifltt adverse  conditions,  while real, 
seems to be  secondary. 

Our knowledge  of this great group of grain nltes ^nd cheese mites 
is  still extremely fragmentary.     In the  troolcs we  mifrht almost  s^y 
wo have no knowledge.     This  is due  in Iprge T»art  to the  oxtrene  diffi- 
culty of npning the   sDeclee.    There pre orobpbly  fe^-er than ten nen 
in the world competent to identify nartlcuiar species of grein nltes. 
There  is only one In the  United States,   Dr.  Harry E.  Ewing,   of  the 
Departnent of Agriculture, 
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Hltos have been found  In pseoclfltlon "'Ith  the  followlner  sorts 
of materials:   grain and fill  kinds  of praln nroducts excent r»ure 
starches,   other seeds,   esDeclally ollseods,   dried  fruits,   cheese. 
Jams,   oreserved nepts,   wine,   tobacco,   hair,   fur,   feathers,   yeast, 
drugs,   SDICOS,   coora,   stored potatoes. 

It Is usually assumed,   although the  evidence  Is not  clear for a 
good many soecles,   that  these nltes  are associated 'vlth  the   orepence 
of molds on  the  substances attacked.     One evidence  for this   Is  the 
relatively high moisture  content required -  In all  recorded cases nt 
least 13 percent.    This  Is  noticeably higher than the  requirement  for 
many of the  grain Insects which we know attack the grain Itself,  but 
It  is within r^nge of the  requirement  for molds.    However,   mites will 
attack materials which show no visible  evidence,   to the unaided, eye,   of 
being moldy. 

The   true  grain mites are acconwnled by a few snecles  of  ored^tors, 
also nltes,   and  these  oredators,   together with Pt least some   of.the 
grain mites are able to cause a dermatitis  In ■oersons handling the 
infested material.     This has long be^n known "s  "grocer's itch". 

There are  two general methods of attack on mite  Infestations: 
(1) heating the material to a temnerature sufficient to kill  the mites 
^nd  (2)   storage of materials at sufficiently low moisture content to 
orevent infestation.    A specific  recommendation in the  CPSC  of the 
flour mite has been made as follows:     in the  temoerrte  zone  store 
grain at  11 oercent moisture,  and in the trooics Qt a much lower T>er- 
centage.    However,   we must nolnt  out  th^t 11 oercent moisture  is  not 
sufficiently low to prevent  attack by crr^in Insects. 

I have  referred to the  resting st^ge  carried by insects.     The 
transnort of mites into buildings cen be  to a grept extent prevented 
by  adequate  screening to keep out flies. 

3c - Phylum Wollusca - the mollusks 

Teredos 

Having been asked to Include some comrnonts on oosslble oro- 
tectlon of landing stages and other structures in sea water from 
teredos, I can make the following comments: 

A. Teredos are marine organisms related to clams. They attack 
all known woods to a. greater or lesser extent.  They are naturally 
vpstly more abundant in the tropics than in tenoeratc waters, although 
occasionally, at lerst, danmgo Is done by teredos quite frr to the 
north.  Such damage, for exr.mole, is well known in the New Ent?lpnd 
states.. 

B. The diagnosis of teredo damage Is relatively simple since 
each animal bores its own hole In the wood and does not cut into those 
of other teredos, pnd the hole is lined with * white limy deposit". 
The attack starts ^t the surface of the material ^nd works inwrrd. 
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C       In nany areas  teredo attacl-. may be  accompanied by,   or 
followed un by  the  attack  of  various  shrlrm-llke anlnals. 

In order  to get  an authoritative  statement  of the  nosslbllltlea, 
T «^lied  to Mr    'milan F.   Cla^o of Duxbury,   Hass.,   *Ao Iwi had a 
lo^ experience -Ith this  general problem.     Under date  of Anrll  7, 
he  writes me as follows: 

"The  landing  stare problem  Is  a  tough one.     I  saj; one  which was 
^.tioJllv  destroyed  in elpht weeks.     It  la almost,   If not  quite,   as 
dl^^lcult  to obtain re  ?stant  timbers as It  is nro^erly ^sot^ 
JJii-SS      Timbers Inlected with oils and resins  extracted from resls- 
ta'S^oidssSch Is Southern Cyoress,   Tulln,  etc.,  have  sho^nn^ In- 
tent  'S0?"' •^fr« to borer attack.     The protection nrovld^d by r>re- 
l™%UmZ£Vntsl™ Ve<£osot*.   la not entirely *>• «» «gTi»"';. 
t,t «.iv.!*. t>L «rpqervatlve provides a more or less mechanlcpl barrier. 
^ta tfalso trSe  o^the ^sls^Int   timbers,  many of which are  all Ica- 
Sarlng      is JS know tL  bamboos and nalms «re  almost entirely Immune 
tn  hoSf; attack      In locations where untreated hard, olne piles are 
rfL?r^ed in one  year    nalmettos will be  serviceable  for twenty years 
destroyed £» on*y!"'?",'^ ^odi have  only slight value  for 
strSctSral ^r.o0ses      ?h; most resistant timbers I have  «-n In service, 
rwftri believe to be  the   order of  ^i-ff c ency, ^^nbarkl^c, 

^TroSS'Ä^i/SJÄ ?rS« the v-lous agencies .hich are 
controlled by the British and Dutch governments with the  °f^^ai,th 
govern? stamp.     Otherwise,   the ^yer  Is certain to ^J  stuck ^Ith 
«Brown Heart"  and  other very inferior prides.     All of these  J™epj 
are more  costly than the best grade  of creosoted Southern Y.llo- Pine, 
even "when,  because  of  their grater ^ren.th,   smaller sizes c.n be 
used      I hnve examined scores of large docks and Mors  In ^e   «est 
Indies    Trinidad,   and Venezuela rnd   still nrefer properly creosoted 
a" iS^n viiinw Pine      In New York and Boston there are  several  thou- 
sand ore e^eart All's  in some of  the  more  important  .tructurti jnd they 
areglvt^Texcellent service,  but  as great c*re must be exercised  in 
?he   seleStlon of  these  timbers as we use in Purchasing creosoted tim- 
bers      One  Greenhe art whprf in Berrmda failed  In seven years.     I 
exa'minertheTues and found  that  while  ^ey were aree^nheart    the  .r.de 
wfti  very poor.     It Is  the  same with  our native   oaks.     ^J116. "^-i" 
veiyTi^l^ni.   ranking not fnr belo« such woods .s Azobe,   but  Red 
Oak has but  little more  resistance  than hard Pine. 

3d    The  Mammals 

There are  two groups  of mpmmals of  consldembl-  Inportnnce to ust 
the  rodents anl the  carnivore.    In addition,  one  shre- hn8 b-n renortefl 
Jn Europe as occasional  in houses and rarely attacking cheese,   me^t, 
bacon,   and milk. 

The   roderts nre mostly of  rather  small  size  and 
chlsel-llke  gnawing teeth  in the  front  of the mouth. 

provided with 
These  teeth form 
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their chief means of entry to bulldlnp-g and packages. Although the 
rodents are originally for the most nflrt feeders on seeds and b«rk, 
some  domestic  rodents have  become  very  nearly omnivorous. 

The  only carnivores  that  seen  to be  of  Imnortnnce  are  the   bears, 
particularly the  oolar bear,   snd the wolverine.     These animals  are,   of 
course,   primarily feeders on flesh,  but  the  bears,   even  In nature,   by 
no means disdain  fruit  and berries.     The  carnivores use  their strong 
claws to tear operwcaches or wckages. 

3dl.     The   Rodents 

It Is, of course, oerfectly well known to everyone that various 
rodents customarily attack not only foodstuffs but many other materials 
The attflck of rodents In fact la brsed on two needs; first, food, and 
second, shelter.  The ordinary domestic rats nnd mice are nocturnal 
animals, utilizing relatively narrow nassngewnys and canable of gnaw- 
ing through considerable thicknesses not only of hard wood but even of 
concrete.  They are not actually social in their habits, although "'here 
you find one you generally find 
cently that the number of rats seen 
th^n half, of those actually in the 

more,   a nd 
Is 

it hos bean pointed out re- 
a snail -oronortlon,   usually less 

vicinity. 

There  are  three widely distributed house  rodents.     First,   the 
brown or Norway rat,   which  Is a relatively    large animal,   addicted to 
burrowing and a very 
various oarts of the 
noonrantly elsewhere 

ooor climber. .It exists in the wild ststo 
Old World, inciudlng the Celebes, althoueii 
in the  Pacific.     The  second sneci^s  is  the 

in 
not 
bin ck 
is ■nro- or roof rat,   which occurs  in t^o  forms - a very dark  form '-hich 

r>erly the black rat  and the  white-bellied roof rat;  but there  is very 
little difference  in habits between these  two forms.     This  species is 
also found In the wild state all 
of the  Old World,   including many 
soecles  Is  the house mouse,   also 
warm and in cool  regions.     It is 
extends as en actual native animal although 
the  Marquesas. 

through the  tropics and   sub-tropics 
of the  Dutch East  Indies,     The  third 
a  native of the Old World both  in 
hardly possible  to  say how  for  it 

a  form of it  is kno'^n from 

( 

All of these srjecios have become extremely widely distributed by 
commerce, to the extent thnt they may be exnected anywhere In the world 
that conditions are at all suitable. As is well known, the brown rat 
Is able to exist in association with man f^r to the north, and it nlso 
occurs widely in the trooics. The black rat on the other hand, does 
not generally occur in cool temoerate regions, although Instances of 
its occurrence are known aa far north as Vermont In the eastern United 
States. 

The house mouse is probably ^t least as widely distributed as the 
brown rat. It Is a matter of common exineriencc that where the brown 
rat and black rat come into direct competition the brown supersedes the 
black. But they are able to coexist in those regions in which the blnck 
rat can, by taking to trees, be out of the wny of the brown.  Probably 
neither species corroetes aporeciably with the house mouse. 
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Figure  80:    Distribution of native  rats In the western Pacific. 
The dlametere of the  circles are proportional  to the number of 
species known.     The hashed line Is Wallace's line. 



In addition  to  these   rather thoroughly domesticated rodents  there 
are  a large  nunber of snecles  of rats  closely allied to  then which are 
found fron the wamer parts of the Asiatic continent,   southward and 
eastward to Hawaii.     There  is no point  in listing the  very numerous  i*tei< 

The numbers of these  native  soecies show a very definite geo- 
graphical arrangement.     The  number of native  snecles  is greatest in 
extreme  southeastern Asia and Sumatra,   declining as one goes away from 
the  continent or as one  goes northward.     Furthermore,   the number of 
species declines as the islands get  smaller.     This  relationshir) is 
shown graohically on the accorrmanyirg man,   where  it rill be noted that 
the   Celebes forms an exceotion since  it h^s more  nntlve  soecies than 
Malaya.     It will be noted also that P.  dashed line has be«n drqwn on 
the  map passing between the  islands of Bali and Lombok and  the  Celebes 
and  Crllolo and  the Philippines and the  Pelews.   .Eastward of this line 
there is a very remarkable decline  in thn  number of soecies  so  that 
even New Guinea hns only a few more native  species than the much 
smaller island of Java.     This is Wallace's Line with some modification. 

The  imoortance of mentioning these native  soecles is  that we have 
little  information about  their habits,   and. we can only say that the 
oresenco of o large number of native  species renders it more orobable 
that  one  or more of them will.succeed in invading storehouses and 
dwellings.     Where  only a few species  occur,   the  risk of this  invasion 
is  correspondingly diminished.     It  is oerhaos germane  to nolnt out 
here  that  the  occurrence of these  native rats is  closely associated 
with the history of bubonic olaguo  in the Pacific area.     Fortunately 
it  is possible   to make  certain reconn^ndations,   "'hlch win be  done    * 
later,   th"t will tend to mlnlmize  the difficulties to bo met with on 
account  of  rodents.    Primarily,   of course,   these  consist  in (1)  keer>_ 
ing food out of their reach and  (2)  depriving them of  shelters  in 
Immediate vicinity of dwelling Places. 

It  should also be pointed out th«» t some  rodents,   such »»s oor- 
cuolnes,   which arc not ordinarily destructive of  stored materials,   «•ill 
attack wood which has become  soiled "'1th grease,   narticul^rly from snlt 
or smoked meat,   or has been soaked "'ith  solt wnter.    They may  do very 
considerable  damage.. 

3d2.     Carnivores 

The  only bears which are at all destructive  occur in the  colder 
-oarts of the  northern hemlsohere.     This,   of course,   Includes prac- 
tically all  the  known bears,   since  outside  the   region mentioned th^re 
are  only the Malayan sun bear and the soectaclod bear of the high 
Andes.    The  northern bears  fall  Into  two groups,   the pray,   brown,   nnd 
black bears,   which Include  the grl77lys pnd the  ordinary brown rnd 
black bears of America and Eurooe,   and the oolar berrr,   which is the 
only white bear.    The  first grouo normally hibernates and  is,   for the 
most part,   terrestrial;   the oolar bear does not hibernate.   Is  strongly 
aquatic and  subsists mostly unon  seal. 
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The wolverine  le A comparatively small animal,  attalnlm? the 
weight of oerhaoe fifty pounds,  and found  from at least  southern 
Canada  to the Arctic Ocean.     In Is very oowerful,   In oronortion to 
Its weight. 

The essential 
Is that the animals 
can recognize as food.     So 
brown bears are concerned, almost any sort of 
nlzed. In the case of the Dolar bear, on the 
DOlnts out to me that although the polar bear 
distance  to seal meat,   It will Ignore caribou 
I think he  Is correct In saying that this  Is.because for the nolar bear 
caribou Is not food.    In the  section on control I win cilscuss a 
oosslble  construction of anlmal-croof caches. 

point In the orotectlon of stores from carnivores 
should not be able  to enell anything which they 

far as the wolverine and the  grizzly «nd 
meat would be  so re cog- 
other hand,   Dr.   Stefanssor 
will come \ir> wind a  long 
meat which Is  close  byj 
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4.     SUMMARY OF CONTROL MRHOM AND 3trBSTANCES 

Sneaking In the most penerpl  t'3ir?s ^e   can obviously control 
Insects  either by oreventlon of Infestation  or by curing: the   Infestation 
after It  occurs rnd It  will be  useful here  to  sunnarlze  the   tynes of 
nethoris which  follow under these  t<wo headings.     On  the  other hpn(%   for 
practical nurooses,   n  classification based on the  nethods  thenselves 
i'athcr than their tine  relation to the   Infestation soens nore useful 
'ind  the  lattQr course  '«'111  be adooted  In the major dlscusölon. 

1.     Prevention.     For our ournoses we nay consider four 
nethods  of oreventlng Insect Infestation, 

a. Separation of the  Insects fron the natcrlel to be 
orotected by an  Ino^ssable  barrier.     Two eyp.noles  of this  are  the  use 
of a coooer shield betireon concrete  foundation and the  vood  of r build- 
ing to prevent passage of subterranean ternltes and the  storage  of 
foods In Insect-tight plass or netal containers. 

b. Poisoning of the material.    A slnnle  Illustration 
of  this  Is the   Innregnatlon of '"ood »»ith creosote, 

c. Substitution of Innune materials ^s,   for example, 
the use  of concrete  Instead of wooden oosts under buildings, 

d. SnvlronnjntPl control.     One  of the most familiar 
examples  la  the  cold ßtornge  of furs.     In effect,   the material  Is 
removed to an environment   In which tho   Infesting Insects are  Inactive. 

2.     Cure.    Here wc are  conmltted,   on the «'hole,   to killing 
the   Insects after th^y have  repched and generally begun to multiply 
in the material and we may do this by.3 general  sorts of methods. 

a, Physicrl methods.     Of th^se the most useful is 
heat.     This  Till be  discussed in more  detail  later but  It  suffices  to 
say that no  insect  is  able   to withstrnd,   for.any length of  time, 
tenncratures in the  general  vicinity of l4-00F or higher.     This holds, 
Oy  the  way,   even of  insects  found  in  deserts.     Such  insects nosaess 
special  adaptations for avoiding extreme heat.     Cold  and light are 
not adequate methods for klllinr insocts under ordinary conditions, 
nlthoupti  they mr>y prove  to be very useful adjuvants, 

b. Poison.    There  arc now kno^n,   at least,   some 
hundreds of  aubetances which are ooisonous to insects and we may say, 
in general,   that any substance which  is oolsonous  to the higher animals 
will be   in  some  degree poisonous  to  insects and  vice  versa.     There  are 
4 main nethods  of  oolspning  injects. 

1,     Brits.     Thnt  Is  food materials which have 
been mixed  with a oolson ^nd which,   therefore,   attract  th^»  insects  to 
the  oolson. 
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2, Siorflys.     Liquid poisons  distributed  in  the 
fom of  fine droplets.     These  nay act  either by  contact with  the   insect 
or by ^ivinp out a vanor which  is  poisonous,   the  fomer is  the usual 
nechcnisra. 

3. Solid contact  roisons.     The usual  roach 
powders are  of  this nature.     That  is  »• use a  finely divided  solid 
which adheres  to the  insect and the  poisonous effect nay be  obtained 
either by passage  of  the material  through the  integunent  of  the  insect 
or by the   Insect grooming itself and  bellowing some of  the  ooisonous 
substance. 

k.     Fumigation.     This  Is the  introduction of a 
poisonous gas  Into the  soace  in which the  insects are  situat-d.    It 
is  of no consequence whether the  fumlgant  is  originally introduced ns 
a gas or as  a  liquid which  volatilizes.. 

c.     Biolorlcal methods.     These  correspond,   generally 
SDeaking,   to the  methods of environmental control noticed under 
prevention.     They utilize  the habits of certain predacious or 
narasltic organlsma which depend for their food unon attacking that 
species  of  Insect  of which we wish to be  rid. 

I will consider acturl raetbods of which we  can make use under 
five heads: 

P.. Poisons. 
h, Ground treptments. 
c, Wood tr'Ttments. 
d, Structural methods, 
e, Gencrnl procedures. 
f, Soeclal procedures. 

km.    Poisons 

It will be convenient to discuss poisons and closely related 
control substances under six heads ns  follows: 

1, Baits 
2, Sprays 
3, Fumlgants 
4, Contact solids 
5, Moth proofing, etc. 
b. Repellents 

Ual.  Baits 

There  Is no one bait which will work for all  Insects under 
all  conditions.     It  Is,   therefore,   necessary to  determine  In  some  general 
terms,   at lepst,   the  type of  Insect present,   ^nd its hr-blts.     This 
determla^tlon  can be made with sufficient nccuracy by me^ns  of  the keys 
alrendy given,   particularly  In section lf6.    Where  there  is  «ny Question 
es  to the habits  of  the   orgrnlsm,   which Is most  likely to prise  in the 
case of  ants,   there  should be  no difficulty  In testing with the  use  of 
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su^ar,   Fjrun,   nrd nert   scrap,   since  one  or the  other of these  Is r>retty 
certain  to ettract  any house ants. 

It  Is  rather Important   In naklnf ut) t)?lts  that  the   con- 
founding be  done  with  considerable  accuracy.     This   Is especially true 
of ants,   which nay be  renelled by a  bait  too strongly poisoned,   or, 
"•hat  Is  often nore  Inportnnt,   the  oolson If  taken will pet  so  quickly 
that the  ants have  no owortunlty   to  return  to the  neft anö  distribute 
dosös  of nolson to  other nenbors  of tht?   colony by  repurpltatlon.     I, 
therefore,   take  up a  selected series  of baits,   accordlnfr to the  prouDS 
of orpanlsns  to which they  are best adapted. 

Sllverflsh 
n,    4- oz.  plain «'heat  flour,   k 07.   suprar,   1/^ oz. 

salt,   1 07..   finely nowd.  Na^SlFg,   1/2 oz.   gelatin 
3 nt.  water;  nake  flour into cold r^ste '"Ith 
part  of water;   add  rest  of wnter;   he^t  to  fom 
paste;   stir In other Ingredients;   snrerd hot on 
c^rds and let dry. 

b.     1 r>t.   Na.gSiFg J.  9 pt.   powd.   sugar.   (Use  as a 
dry powder. 

Crickets 
a. ~5Ö# rice  or wheat  flour,   1# Na2SlFg,   1# nolasses 

with water to moisten, 
b. 4- oz.  AS^OT or Paris  green,   1 r>t.  nolasses, 

1 qt.  H2o,   5# bran,   1/2  tsp.   nnyl Ac,   12  oz.   N.^Cl. 

It Is probable  that baits of this nature "'111  ^Iso be 
effective against other related orpa^lsm-s such as grasshoppers,   and 
could probably be used against earwigs. 

Roaches - baits 
a. Towdered borax  ......     3 nnrts 

ground pyre thrum  ,   .   .   .   , 1 nart 
sugar or chocolnte  .... snail amount 

b. Plaster of P^rls  1 part 
sugar  2 parts 
(use dry) 

It Is generally considered that rcches are more effec- 
tively controlled by trapping or by the use of solid contact poisons. 
These methods will be noticed later, 

There arc other poisons which have been used against 
roaches. One of them Is a bait consisting of one part sodium fluoride 
to ten oarts of yellow corn mo"l.  It Is a rather slow acting bait, 
but reasonably effective against the German roach. 

It has been shown In recent years that the various roaches 
are by no means equally affected, by n e:lvcn poison.  For example, some 
tests «ado using yellow phosphorus as the poison demonstrated 
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I 
nunerlcally rhat had lonp been knovn   ^e a ^rpcticp.l observation by 
professional  ODeratore,   that  It  Is   /ery nuch easier to kill  the 
Anerlcan roach with ohosohorus  than  It   Is  to 1:111  the   Qeman  rordh. 
The  latter SDecles  requires aPT5roxlnately five  times  the  amount  of 
nhosphorus  Der unit  of body  reight as  the  fomer.     ^e,   therefore, 
cannot  reconmend yellow ohosohorus  as a roor1  general ro^ch nolson. 

Earwigs 
""T^SlFg l T)art,  wh^at bran 12 r^rts,   fish oil 1 rmrt. 

Beetles 

Aoparently no one has. used colson baits for the  control 
of  stored-oroduct beetles,   and It  Is hlf?hly unlikely thnt  such baits 
would work against ^raln beetles.     It night,   on the other hand,  be 
Dosslble  to  control larder beetles by Dolson baits bpsed on some  of 
the  more attractive substances,   such as bacon. 

Ants 
a?   Ha arscnlte 1 oart,   ^atcr 12 oarts,   honey 2f5g r>arts. 
b. 1# sugar,   1/4 oz.  borax,   1 nt.   wpter,   to which  Is 

added 1/16 oz.   Na  arsenlte  In 2 oz,   '"ater ^nd 
finally 1 oz, honey, 

c. 1Ö0 oz.   supjar,   2h vt.  #2°»   0.1  oz.   t^rtarlo pcld 
0,1 oz.   Na  benzo^te,   0,3 oz.   N»  prsenlte, 

d. 1 Dt,   tartar emetic,   100 v>t,  Inrd, 
et    bacon rind.   Into which  tartnr ^netlc h?s b^cn 

rubbed, 
ft     tartar emetic 1 r>nrt,   surrrr 10 nnrts,   "-"tGr 

100 rwrts 
g,     nol^spos U#,   n-nter 1  qt,,   Nr  rrsenlte  1/2 or., 

ground uo orange  1. 
Of  these  only d and e  are   suitable  for n^^t  "»nta:   the 

others mn for UPC against  sugar ^nts. 

If "n ''nt  bplt  foils  to  "'ork,   one or mora  of  the   follow- 
ing reasons  may be   Involved: 

a. It nny contain the "'rong attrect^at,   thAt  Is  to 
say,   ve nay be  trying tö rttr^ct  sufr^r onts '"Ith 
neat,   or vice vers^, 

b. It may be  too toxic.     In  such r   c^so  the  ^nts "hlch 
are  actu?lly taking bnlt rv»y bo  killed,   but  the 
destruction of the  colony »111 defend ur)on visits 
by Dractlcplly Rll of  Its members,   or the b«»lt  rvy 
pctually  rcnel the ants becnuse  of the high con- 
centration of the  -nolpon. 

c. There nay be an Insufficient number of dlst^nsers. 
It Isn't ensy to s^e  the blolorclcal  reason for 
this  l^st point,  but  It  Is "-ell  known,   as  a matter 
of Dractlcpl oxmerlence. 
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The  follc'lnc: oolnts b&eed on observntlons  on  several 
Gneclcs  of  PUgttr r.ntg  In  G-ei^nany nay be heloful   In connection with 
the notification of existing ant halts:     Each  ftHteiei  rencts 
differently,   but all  those  trier? rre   "nttrrcted"  by  s'jch  sugars as 
plucose,   fructose,   nnd  saccarosc  in  solution at  concentrations 
ranging fron 1/^00 nol«l  to 1 nolrl,   but  t*ke  no  interest in lactose, 
^rablnosc  or xylose. 

Dispensers 

Obviously,   the  -ay  in '-hlch any oolson  Is  to bo n^de 
■■•vallnble  to  the  Insects  denends on,   first,   the  character of  the  b^it 
or poison:     üoeond,   the habits of  the   Insects  thenselvea;   and  third, 
adequate orotoction of nan and nnin^ls  fron the Doison.    A kroner 
design of dlsneneers vill  take  Into account all of  these  itens.    I 
have above  piven  n  dencrlotlon in certain c^ses  of the  ühysieed  stnte 
of  the  natorlrl  ^s  used.     Evlaently the  first brit unepr 'silverflsh 
is ultimately dpj  and  the   c^rds nr.y be  ^ut out  of  the  woy  in nlrces 
in the building where  silverflsli hrve  rcturlly b^en seen  to teo. 

Ponders  «r«  ordinarily either nl^ced  ^lone" the  edp-es  of 
i'oons or shelves, in the  fom of a   snr,ll ^indro"',   or ^ith  the  usn  of 
a  du3t  gun are blown nfftinet  the   bottom of "'alls  or into  Arabers .'»nd 
"lso into  crocks.     It  Is,   of course,   norfoctly nlain that  th«  first 
nethod allocs a better son^ration between the noisoned  n^terl^l  and 
containers of food;   the  second nethod  can only be used with  safety 
"here no hunan food  is  Involved or v-here  only the  »nllf are  pondered. 
I  sucpose  th^t  fron the   standpoint   of the  «my  thfl   "o^llcatlon of 
uusts  in  the   ordinary  connercl^l ^^ys "-ould  be  frowned upon  since  the 
dust should be  left  in r>lace  for at lorst  n  wetlt  or ten d-^ys,   «nd 
consequently,   thorou^li cl«-'C-nlnp' c^n not  be undcrt^kon durlnp that 
neriod. 

Syman baits,   «'hlch arc  onrticularly ant  br-ita a-c and g, 
have usually  to be put   in r.  wnternroof  container,   such as r   snrll 
not"l en or box,   or a »axed nroer cu-n.     Thee0   syrucs an;  likely  to 
r>ick uo '"ater and increase  considerably in both voluno  ond  fluidity 
upon standing.     The  dlsnensers cm be put  in reasonably out-of-the- 
"-ay places.     In a  fa"- ORtet  the   cyruns  are  stiff enouprh  so  th«»t  they 
:iay be  placed in dispensers  like  an ordinary nlll  box '"ith two  or 
nore  openinrs,   1/S to 1/m  inches  squnrr,   cut   in the  upper h"lf  of the 
'"all.     The  rnta enter and leave,   of course,   through these  openinrs. 
It  does  not   s^en to be  feasible  to use   sinllar covered  disp^nsprp 
against  crickets pnd roaches;   the  openings rcauired are  too lerere, 
Th^re *re  a  fe* connorciol ant poisons which are  very nearly dry,   and 
'vhich «re  sold in the   fom of a   sueary naterial pressed  into a  cro""n 
cap.     This  sort  of device  is known conncrcially as  an  "ant  button". 
The poison involved in connercial r»nt buttons  nnd «nt   Jellies   in nor- 
n^l  tines  is  thelliun  sul^h^te. 

123 

■ • 



f 
UaS«    Sprays 

Moat  Insect  zvraya  consist  of s poisonous neterlal 
dissolved In pn apnroDrletp   solvent,   which  li usually n  llPftt  nnrnffln 
oil  of the  ^enervl tyne  of  Stoddard  solvent,   but any srood ffrnde  of kero- 
sene will do.     Not Infreauontly,   some  stphllllzing or activating substanc 
Is  Included.    A fe«' Dolsons,   notably nicotine are  best handled in 
aaueous  solutions,   rnd  consoouontly h^ve had  relatively little  ennloy- 
nent  In tho   treatment  of household, oests.     The  attenot on thp nart of 
the nanufacturers of household sorays has been  to achieve a  nearly odor- 
less  sr^ray   In which the  solvent  Is  relatively quickly volatile  and which 
does not  stain walloaoer or hanging's. 

The  following four groups  of substances  s^an to be 
osoedaily adftuttd for use  as anmyj:   (a)  aliphatic thiocypnates «nd 
isothiocyan^tes;   (b)  r>yrothrun,   or more  or less miriflodVctrncts of 
it containing oyrethrlns,   (c)  rotenono,   ^nd   (d)   nicotine. 

While  the anount of oolson used oer unit  volune  In anv cf 
these  snrays  is not Inrge,   rnd it nicht am)enr that tho Ruterl«! could 
be  readily shipned,   it will be noticed th*t  the  diluent required in 
most  cases  is not  locally obtainable and would also have  to be   shir>nod 
to  the point where  the  scmy was to be used.     Therefore,   I an not plvlni? 
fomulae for the  connounding of the   sprnys.     It  teeisi bettor on the 
whole  that  snrays,   oarticulnrly lethnne  or nyrethrun,   be  obtained  rendy 
for use  in this  country and  shioned abroad.    This,   of course,   do^s not 
hold  for nicotine '»nd sone  rotenone  snrays which are diluted «ith «i'tor* 
hovovcr,   for the nost nart,   these snrr.ys are  less useful  than the oil 
base  sprays. 

Taking the   first  t"-o n^terlrls,   the  choice  of  ipniy 
deoends only in slight ne^.öure upon the sort of insect which  It  is 
desired to kill.     There are  two general methods  of usin^ sprrys.    Orr 
is  to apply  the  sprpy  to  surfaces over "-hlch insects nay  run    or force 
it  into cracks where  the  insects hi««».     In this  caso,   it   is eimeeted 
that th^  Insects »ill pick UP the npterlal fron the  surface ^nd  thnt 
the  sprry will bo  effective  after the   solvent has evnnorated.     The 
other procedure  is  to use  the  sprp.y  to fom a nist  in the  air    depend- 
ing upon the   insects»   flying  Into  it  or being affected by the'vola- 
tilization of the Poison,   PS «-ell as  the  solvent.     This latter n^thod 
seens  to be   soncwhat feasible  in the  CPSP  of pyrothrun,   but  it  is '"ell 
known that  the best knock-down of flies and nosquitoes  is  obtained  by 
pctu^lly  striking the   Insects "Ith droplets  of  spray. 

Although  tho  nateriala  used as noieons  ore  not  espec- 
ially toxic  to nan,   they ere  sonewhat  toxic.     Of the  four listed here 
nicotine  la   the  nost dangerous.     There have  been reports  of  the  occurl 
renco  nf  symptoms upon hnnd.linpr th^  thiocyanates,   ^Ithoup-h it   is claimed 
that the  use  of  isothiocy^nates  is  not  acconpanlcd by evidences  of 
poisoning.     I have  not personally had  sufficient experience  Mth the 

how the   synptons  appear.     In the c"se   of pyre- 
concentratlpns  of  the  vapor  in a  roon lead quickly 

lethane sprays to know 
thrum, relatively high 
to headache. This Is, 
pyrothrun powders in a 

of  course,   nore  easily obtained  by the use  of 
closed, roon. 
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Rotenone  has •  considerable  loc*.l  nnesthetlc  effect, 
oven  In rnoderfite  closes.     A  smell nnount  of  rotenone  dust  In  the  mouth 
causes c     tinpllng sensation on the  tongue  followed  by transitory numb- 
ness.     This effect Is  noticeable,  althnurfi erm^pently not dangerous. 

In the cases of ^yrethrun and rotenone It Is considered 
necessary to use a stabilizer in the snray. Oil of sesame is the usual 
one  In the  former case. 

We must  also DOlnt  out  th-'t  at  the  ^resent  time   supplies 
of both oyrothrum *nd  rotenone  nre   scanty pnd  since  the  latter is  of 
special  im^ort^nce  to agriculture,   it would seem desirable  to  avoid   its 
use  in household  sTDrnys'where  the  l^thane prrouo »re *t l^.^st as rood 
^nd more readily obtainable, 

^Piji,     Fumlgants 

We may divide fumipants into t'wo prouos; those ^hlch 
nre  aoolied nrimrrily as cr.'S pnd thosa which "re rirmlled "s solids '"hich 
volatilize.  The familiar members of the first rroun rre hydrocyanic 
?cld, methyl bromide, ethylene oxide, carbon monoxide, sulnhur dlcrlde, 
and formaldehyde.  In the second prou^ 've may Place nrrticularly para- 

effectlvenesp. 

(a) Hydrocyanic neid 

This is in some resnects the most noisonous, the most 
effective and, at the sane time, the most dangerous of «11 insecticides. 
Because it is so highly effective, it hrs bean employed in recent years 
almost to the exclusion of other fumlgants.  Its enormous toxiclty 
Iraooses very special nroblems in connection with its use. As is well 
known, it is at ordinary temperatures a very volatile liquid.  The p^s 
has about the same specific gravity as air.  It therefore nonetratcs 
cracks fairly readily ana la fairly e«slly distributed thronch n build- 
ing.  It is colorless, aooorently tasteless, and accordinn: to the text 
books, has a characteristic odor of bitter almonds.  The difficulty "-ith 
this last characteristic is that no one nowpdaye is familiar with the 
odor of decomposing bitter almonds.  In addition, It "»ould annear th"t 
not everyone detects the odor readily. I c^n say from personal exnerienc 
having used cyanides for a number of years, th^t I have been able to 
detect the odor only on two or three occasions, and so it cannot be 
assumed thnt a lethal concentration in the air will be detectable by 
its odor. Attempts have been made to fret ,- round this difficulty ;n 
the erroloyment by mixing other substances with the cyanide.  The two 
that have been chiefly used are cyanogen chl ^ido rnd chlorrjicrin.. The 
difficulty in thr emnloyment of either of these substances Is that their 
soecific gravity is much prre^ter than th^t of the hydrocyanic acid, and 
It does not yet' seem Tiosslble to guarantee thnt they will distribute them- 
selves in a building in exactly the s^me way as the cyanide gas docs. 

(    Chlomicrln, however, has been used very effectively as n  wnrnlnj? gas 
introduced Into holds of vessels a little while in advance of the intro- 
duction of the cywnide. 
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The  dosages  of  cyflnlde  required  vary "«'Ith te'nnerature, 
nrobably  to  sone  extent with hunlf^lty,   but «re  of  the  reneral  order of 
a  fe-Jv ounces  to a  thoueanrt  cubic  feet.     Ihn  Dolson "111 not   only kill 
■".11  the  active   strges  of  Insects,   but  Is rlso quite effective  np^lnst 
the  eggs.     Very few other Insecticides,   as ordinarily enmloyed,   are 
effective  against eg.rs  of  Insects.     It r.ust  be  noted also that hydro- 
cyanic acid  Is  soluble   In water and  In alcohol  .^nd slightly  so  In 
fats.     It. stains  copoer,   sliver,   golri,   and brass,   at least  In the 
nresonce  of.nolsture.     It effects  a  few dyes and  also nhotopranhlc 
materlnls.     The  gas Is  Inflamable  and  It  is  explosive between  the 
Units of 5.6 ncr cent and ^0 oer cent by volune  in air. 

The  National Pest  Control Association h-^s  set u^ st^n- 
lards for the   safe  enr»loynent of  funl(?pntg,   «nd especially cyanide, 
which arc based on the  nctual exDerionce of the nenbers «nd  those 
standards are  included herewith,   as revised to October 2g#   19^2.    In 
Section 6 I nrooose a  tentative  rostatenont of these standards  for 
nilltary use. 

TrOCD DCIiESTIC FUUIGATICN PRACTICES 

1. No cre'v be allowed to funierate unless they are oronerly eouln^ 
with gas P-^sks aor^roved by the U. S. Bureau of Mines and which hrve been 
oroperly  tested before entering into the ere. 

2. All  fumigating  crews be  required  to carry  to *11  .lobs   sufflciT 
warning.signs and such  safety dovicep PS necessary. 

3. No funirntion of nny buildlnpr «nd  re-pecunancy takp  -ol^ce  with- 
in the  sane   2* hour period,   and in no event sh^ll a  funigated  s^ace  be 
re-occuolod before  an & hour ventilation period.     This  does  not   include 
r. treatment for nice  or rats in burrowg nnd horboraq:e8. 

4. No T^ortial  funigation of any building be  ^llo^ed unlesa  the 
entire  structure be vacated, 

5. On every  Job 0"io   or more w^tch-nen be   on guard otlteldo  the 
funicated  structure  during  the  entire  neriod fron tine  of the  funipr^tlcn 
until it   is  safe  for experienced funlgators  to enter without n^ks. 

6. All  greasy or danr^ foodstuffs be  renoved.     This  also   "ill 
include milk,  butter,   green vegetables,   eggs,   ooened and not  corked 
bottles  of liquids,   unexoosed films,   fine clocks,   «nd all nlants  ?nd 
nets. 

7. All toilets are to be flushed at the completion of the funl- 
gatlon. If toilets are usvd for'the disposal of any funiwnt residue, 
several.flushings  should be made, 

g.     Any orenise  to be  fumigated "'ill be  seeled in such manner as 
to confine  the  funigant  to  the  snacc  intended to be  fumigated »»nd  care- 
ful oxanination Will be mnde  of all parts of  the  enclosed sioace  to 
detemlne  that no oersons  or donestic aninals  remain before   funi- 
Ration material  is  distributed and  the   final exit made. 
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9.     Lock all door?  and accef?Bible  -"indo^s;  olac» warnln<?  sin-ns 
on all  entrances before   the  funirr.nt  li  relecsed. 

10.     Two or no re  exoerlenced nen be  on every  fimlfatlon  Job,   both 
at  the  tine   of  releasing  the   funlgftflt  and  at  the  tine  of initial  venti- 
lation.     Under no clrcunstances  should anyone but en experienced funi- 
gator be  oernltted to conduct or suoervise a  funifration. 

-   11,     Funip^tlon ref?ul?tions  in effect  in the  city,   nunicloality, 
or state   In which funlpation operations are  to be rjerforned -vill be 
strictly  connlied with.     In the  event  of no local ordinance  or law oer- 
tfiinlnfr to fumigation operations,   notification should be nade at least 
to  the  fire  de^nrtnent  and  reconnend notifying  the police  denartnent 
or any sub-division of  the  local nunicioal p-overnnent that would have 
Jurisdiction over funigation onerations. 

12. All   bedding nnd overstuffed naterial  as well  M absorbing 
articles  such as woolens and furs should be placed for eniy Penetration 
and ventilation of the   funig^nt.     It  is  reconnended th^t the   structure 
be heated'when necessary  to assist  to drive the  funlgant out of the 
natcrlals.     The use  of fane or any other nechanlcal n^ans of venti- 
lation la reconnended, 

13. Extrcne caution should be tnkefl to nake sure that all tenants 
are notified of the fumigation as to the tine to vacate ^nd Wien to re- 
enter the  nrenlses.    It  is  reconnended th"t  auch notification should 
be nade  in writing to each  individual or a notice oosted in a con- 
splcuou? olace  in the building, 

1U-.    Each crew be  outfitted with a safety kit  containing the 
following: 

(a)  a dlagran showing the Schäfer Prone liethod of 
resuscitation. 

|b)   smelling salts  (Annonlun carbonate), 
c)  Anyl Nitrite,   5 ninlns. 

,d)   gaure bandage,.Ban^-Aid adhesive tft«  and an 
antise-otic. 
Turkish towels. 
now canister. 
oernlt,   if such is  required 
aroraatlc snirits of nnnonia 
(well  stoopored and in a dark bottle) 

15 No fumigation project  be  carried  out  unless  the  Operators be 
familiar with the 'Schäfer Prone Method,  esT)eclplly on Cyanide  fumi- 
gations, 

16 No person will be oernltted to enter the fumigated premises 
before  the  fumlgator has  satisfied himself by personal insoection with- 
out  gas mask that  it  is  safe  for occuoancy. 
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(b) When  test paoers are used  for the  detection of cyanide, 
it   Is  recomended that a  color chart  be used. 

(c) '.Varnlng signs  should Include  the  n/?me  of the  fumlp^nt, 
the  fumlfator,   with the  address and  telenhone number;   the word  "Danerer" 
and  Skull and Cross  Bones;   r-'nd nrlnted blflck on red,   or  red on whltt; 
the  letters to be  two Inches  In height, '    < 

(d) An additional ^as mask «nd canister shall be  available 
on all  fumlgfitlng- Jobs. 

(b)  Methyl bromide 

This  substance has connanddd a great  deal  of  resrx'ct   In 
recent, years as a  somewhat  safer fumlpnnt  than cyanide,   esDCclfllly for 
foodstuffs.     It Is,   of course,   nn anesthetic and,   therefore,  dnmrerous 
to man.     It h^s a  rather heavy vanor and therefore  should be milled 
toward the   tot) of a bulldlnr:,   but  xS  ^T)oarently  srtlsfnctory for chamber 
fumigation  «nd  similar procedures.     Methyl bromide  Is  stated to  cruse 
some slight  Injury to rubber,   leather,   and furs.     It would also be 
absorbed by any f^tty materials.     Other foodstuffs will also ibsorb 
this  gr.s  to  some  extent.     Flour,   for example,   w*f hold 250 ^/irts Der 
million. 

Dr.  B.  E.  Proctor brought to my attention some d^t.T 
chiefly on  the  use  of methyl bromide}   r-nd from  those  I quote the"method 
of treatment for grain,   which Is p.lso ^onllcnble to dried fruits.    The 
same  data shnets  recommend,   however,   crlvlng nut meats only hnlf the 
exposure  time.     A quite 
dry food In  sacks. 

Pre-treatment 
gas-tlcht bin Is cssontl^ 

similar oroc^öurc  could be U3ed for »Imost ony 

requirements -     If 
1  for hlcrh kills. 

gr-'ln Is  stored  In bulk,   n 

If grain Is  stored In b^gs,   »nd treatment  under  rubberized tpr 
oaullns   Is  to be made,  placement on a gae-tlght floor Is  ossentlnl.     Con- 
crete or earth floors.are ^referable.     If floor Is  of onen wooden con- 
struction,   grain should be moved to  "  new location ".nd r^stscked on loDoe 
rows of roofing peoer.     For optimum results,   dumos of five bags high nre 
advisable. 

Extra bags of grain Disced tor^ of the  stack oro^er nt epch 
corner as well as here and there  in the middle,   will hold the  tnroaulln 
above the grain mass,   thas effecting an r»lr dome,   grertly facilitating 
gas diffusion and efficiency. 

After Injection tubes are   set at the u^oer Dart of  stack,   tar- 
paulin edges  should be  dropped end '"elphted down entirely around  stack to 
prevent  leakage.     Either  sandsnakes or extra bags  of  gr«ln are  advisable 
for this purpose.    Dimension lumber,   while  sufficiently heavy,   is  too 
rigid to account for the usual undulations  of the   floor,   thus ^emitting 
gas leakage. 
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Test base  of  tarnaulln with hallde  test  lanv for leaTisere  five 
nlnutes  followinft Injection. 

Under no  clrcunstrnces  should canvas  taroaullns be  used,   as 
they will  not  retain  the  valors  of nethyl bronlde. 

Traatnent  Rcqulrensnts 

Dosage -  1 lb.   ner K«   cu.   ft. 
Sxoosure - 2h hours 

Higher efficiency will be  realized  If treatnent  Is  'iade  when 
p-raln tenDeraturos are  above  6o0F. 

(c) Ethylene oxide 

This  funlgant  ar>Dears mostly In the  fom of  co^rnerclal 
nixtures of  It with carbon dioxide   (usually 1 Dart ethylene  oxide  to 
9 oarts carbon dioxide).     It has been used aonewhat extensively In the 
disinfestation of flour and grain,     It  Is  Inflannable   in the nure  fom 
between the  ilnlts  of  three and eighty volunes ■ner cant.     The-   recomended 
dose Is  2 lb.  Der 1000 cubic feet. ' 

(d) Carbon nonoxlde 

As l Dure gas, carbon nonoxide now is rarely, If ever, 
used as a funigant, but there arc sone circunstances under «'hich the 
impure fom Droduced by autonoblle exhaust can be emloyed.  For cx^nnle, 
burrov/s of.rats can be funicated by attaching a hose tc an autonoblle 
exhaust Dine and allowing the engine to munn the exhaust funes do^n into 
the burrow.  With very sllrrht nodiflection, this sanf» method can ""ell be 
used against very lirge ant nests.  In the latter case, it would nro-b- 
ibly be necessary to enlarge one of the onenlnrs into tho  nest '"ith a 
rod, in order to Insert the '.ose.  In any event, wet earth should be 
olaccd around the hose to make a tight seal.  It is probably unnecessary 
to DOlnt out that carbon nonoxide is a very danrerous nolson, mnÄ  in its 
nure form, odorless, tasteless, and inflannable. 

(c) Sulnhur dioxide 

SulDhur dioxide,   Droduced by  the  burning of  sulohur,   is 
an  old and well known  fumlgant.     It  IG  not,  however,   a very  effective 
one.     It is  not  very highly toxic,   although It Is  very irritating.    As 
a consequence,   Insects  subjected to it  tend to  close   the  snlraclcs    pnd 
remain alive;   furthermore,     the gas  itself,   on contact w\ttk '"ater forms 
sulphurous  acid.     Not  only wlll  this acid corrode  metals,   but  as "'ell 
It  "»in bleach a great  variety of nlgnents and dyestuffs.     On the whol*», 
the  employment of sulnhur dlox*de  for most nurDoaes  cannot  be  recommended 
however.   In  figure  S2 I  show a  device '»hlch is used  In Brasil  for the 
fumigation of the  nests of leaf-cutting *nts,   and under these   aneci^l 
circumstances,   sulphur dioxide  arrears  to be  a very  satisfactory nolson. 
The   same  procedure might be  used,   of  course,   against  large  nests  of  other 
sorts of ants. 
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founclai 101 
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Plpnre  Ä1:     Brenrt-nfln tprralte  shield. 

- ntrffl 

Figure g?;     In PerÄ  lent cutting »nts ore killed by 
nunnln? snlnhTir fumes  Into  the  nest.     The can at  the 
left  contains a  charcoal  fire mon which  aulrrtmr has 
been olnced.     This can Is olaced over the entrances 
and the  fumes are blown Into the nest by the ounm at 
the  right. 



(f)     Jomaldehyde 

This  also  is • well kno'"'n,   but  cfiilte  unsatisfactory 
furr.lgant.     It  is   sone^hat  poisonous,   but as  In  the  case  of  sulohur dloxld 
Its  Irritating nrooertles  render It  not  very useful against  Insects.     Per- 
haps  Its best  oronerty  is  the  sneclflc gravity of the gas,   "tilch Is  about 
the  sane  as  that of air. 

(g)     Other funlcrants 

(1)     Chlorplcrln 

I have already renark0d on the  use  of  this  sub- 
stance  as a  '"arning gas.     It can be used by  Itself as  a  funlerant,   but 
only of  course,   In buildings '"hlch c^n be  conolotely'cleared  of occupant? 
In even rather snail dosages  the gas  causes  vonltlng.     Chlomlcrln  Is 
not oartlcularly volatile  and  Is usually  irmlled as a   sr^ray  or nixed  »nth 
carbon tetrachlorlde.     It  Is  a  difficult naterlal  to dlsslnate,   clinging 
not  only  to  food,   but  to alnost all  other articles.     The  usual  doeagro  Is 
?- oounds  to 1000 cubic feet. 

(2) Carbon dlsulnhlde 

This  fUBigant   Is of course very "-ell kncn.   It 
can be used only  In buildings  that  can be evacuated.     It  Is  not  ^xneclall 
toxic,   requiring 10 oounds ner 1000 cubic  f^et.     Its «'orst  dlsanvantare 
Is  Its extrenc  inflannablllty.     The  Units are  one  "no  fifty p^r cent 
by volume  and  Its  flnsh  oolnt  Is  extraordinarily low,   r>  f-^w  instances 
being recorded of explosions belnp- touched off ^t  around   100ÖF.     Fron 
this nolnt  of  vie* It   Is  the nost danererous  of  nil  funlgants. 

(3) He thy 1  fomnte 

This   substance  Is used as n  nl^ture  of 1^ nnrts 
vlth o^ n^rts of  carbon dioxide.     It has b en found   reasonably  antla- 
factory.     The  Inflannablllty Units pre  six and  twenty volun^ a  -«r cent. 

C^)  Efhylene  dlchlorldo 

Although  this n^terl^l h.ni b'^on u^ed  to  sone 
extent In.funlgatlon.   It  Is  not extronely  satisfactory  slncr   It  renulres 
the  high dosage of  l^f rounds r>or 1000  cubic  feet.     It  Is  nbsorbed by  oily 
naterlPls.     It  Is  usually used as  " nlxture  of  "5 narts ^Ith 1 n-rt  erben 
tetrachlorlde.     The   Inflannablllty  Units of the  nure  substance  are   six 
^nd  slxt:-en voluncs oer  cent. 

(5)     Carbon  tetrachlorlde 
« 

This  n^terl-il has been  sone^h^t used  «i R  funl- 
ßi^nt;   Its volatility Is  not  verjr high  as  conr^red «rith the  ordinary 
craseous  funlgants  and  It  reaulres  rather a high dosage.     Like   sone  of 
the   substances  Juit nentioned.   It  Is absorbed by oily n^terlals.     It 
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Is much nore  useful  ns a  diluent  for othylene  dlchlorlr'e  «nc'  nro^yl^ne 
bichloride.     It  cr.n,   however,   be  used  by  Itself In  t^rrht   contfiln^re, 

^■vhlch pre left closed most  of  the  tine.     Cp.rbon tetrvchloride   Is  not 
Infl^nnnble  but nust  not bp  used In   the   nre?ence   of i\n  oven  flnie  since 
the   valors,   nassed  through a  fi^ne,   ni-oduce  pn  n-nnrecl^ble   quantity of 
hydrochloric acid and phosgene,   fron which  serious  nolsonlnf can result. 

The  following three  substances  rre  not ao^lled PS  gfitce but r.py  be 
oonsldcrsd funlgnnts: 

(h)     Naphthplene 

This npterlpl  Is  fanlll^r  to everyone  PG nothbfllle. 
It   Is very, slo"' nctinp,   but  cnn be  usod  oulte  effectively In  tlcrht   finrcr- 
"?hlch '"111  renaln  closed  for fi  Icnp tine.     The  anount  remilrert  for  B*tu- 
retlon Is   .0^- -oounds r>er 1000 cubic f^et.     Nr.phthnlene  cr.nnot  be used 
for dlslnfostatlon of food,   since  It   is  absorbed by such materlnls r.nd 
causes a  tainted tpste. 

(1)     Poradlchlorobenzene 

esoecl.^lly -''ood, 
In the   funlgatlon of  storage   s^nces  used for t^xtll 

this naterle.l hrp  orovßd  to be  quite  sntlsfectory.     It 
cannot,   however,   be used  very eff  ctlvely  for closets  thrt are   to be 
opened very frequently  since  it  Is  e   slo^-^ctlnpr nolson,   «'hlch nust be 
oretent  at  very ncr.r setur^tlon.     S^turetlon reouires  1/2 pound per 
1000  cubic  l>et.     It  cannot be  used "'Ith foods  since   It  Innrrts .°  serious 
tpste,   rnd  In  the  eftta  of  gr^ln treated 'vlth It,   this  seno   tafte effects 
the flesh of "nln^ls "'ho f«ed on It, •-nd even th« oc^s of chlckanR. 

(J )     Orthodlchlorob^nr.ene 

Aside   fron  the  f«ot  that  this   Is  e  liquid,   Pt  ordl- 
aary  tenrorntures  its rrooertles are   very  slnll^r to  those  of ^aradlch- 
lorobonzene.     It has  oleo been used for  s^rnylnc: <*OOd   Infertcd  with wood- 
borlnr beetles  or c^rnentcr .onts "'hen   it  '««s desired  to  ellnlnate  the 
infestntlon without  replacing  the  wood«     The  vanor of  this  substnnce 
should not be   inheled.     it  noy cnuse   collansc with synntens  "hlch «re   so7" 
'"hrt like those? of shock, 

^a^.  Contact  solids 

On.T  technical bpsls  this  category should bo  restricted 
to  those  solid  substances "'hlch nre  In so"0  v^y  nblc  to     .netrnte  the 
cuticle  of  Insects.     In nrnctlce,   a  ihAI*? !! Ine  bet^r-en contact  nelsons 
end  stomach poisons  cannot  be  drr:"'n.     The  reeson for this  Is  th^t nost 
Insects,  havlnc- cone   in  contect '."'Ith   sor.e  foreign substence,   nroceed  to 
groon thenselves end thereby  to  ewftllow nore or less  of  the   substrnce. 
There  Is  no very lergc  nunber of poisons which hrve been ogccrtelned to 
be  contact -Doisons, 
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n.     Hornx 

This  substance h^s  Dcen used In  the  control of nnts  for 
a great nany yeors.     The  Tisual procedure  Is  to nlace a   snail  ■wlndro'v of 
the' oc'der alonp- the  edp^e  of  P.  door sill  or sone  other Dolnt  where  the 
ants will have   to cross  It   to enter the  roon.     It has  not been proven 
that  borax '"111 oenetrate  the  Insect'p.cuticle;   nonetheless,   It  Is 
usually used as  thourrh  It "'ere a  contact nolson.     It does  not  aonApr 
to have been  used much np-alnst roaches.     In the  first place,   It  l^cks 
c?,dhoslve  qualities,   and in  the  second rclace.   It  Is  not  certain  th0t  It 
Is  voiy  toxic  to roaches.     It Is used mixed with  sodlun  fluoride  (INaF: 
10 bornx). 

b. Sodium fluoride 

This Is the most useful of the contact insecticides and 
one whose adherence to this category h«s been definitely oroven.  It la 
usually am)llcd much as borax Is, but It Is fairly adhesive to vortical 
surfaces and consequently can be blcvn against them.  It Is esoeclally 
useful against roaches.. 

Quite recently, Mr, Harold E. Jennings, 216 West J>ckson 
Boulevr-rd, Chicago, has devlded a sodlun fluoride crayon, conslstlnp: of 
powder conorcssed to the general dimensions of.n niece of blpckborrd 
chalk, which has been shown to be a satlsfrctory method of oroduclnp 
on vertical surfaces « sodlun fluoride barrier.  Patents on this device 
are pending.  The reoorts that I have peen In literature look very 
promising, •••nd it Is ccrtrlniy much quicker and easier to arvoly than 
powder blown from a dust gun. It should be noted, however, th"t sodium 
fluoride is, at the orcsent time, a critical material, 

c. Rotcnone 

I have already mentioned rotonone In connection with 
sprays. It remains only to point out that.It Is H contnet Insecticide 
and that It can be used e.s a oowder, strongly diluted '"1th some Inert 
material, probably oroforably pyrophylllte. 

d. Pyrethrum 

Although oyrcthrum Is most usually ^oolled as  a  soray. 
It has had,   at least In the  ppst,   r  considerable emüloymcnt ns an 
essentinl  Ingredient of  Insect powders,   where it orobably nlnys  a nultlol 
role.    The  familiar powder of this  tyr>c  Is  "Black Flag"  roach oowder, 
Pyrethrun also la.fairly  scarce. 

e. Paris green 

This substance Is not, properly soeaklng, a contact 
Insecticide, but It has b'on considerably used es  though It were. 
Actually this omloyment depends on the grooming hrblts of the Insects. 
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of Camonotus 
"Jlso, 

As an exjinole,   ^^  nay cite  the  recomendatlon  In  the  capt 
irritana.   to  dust  some  of  the   ints every  day with  Paris 

ffreen.     Also,   In the   Phllloolnes,   Ulchrnco has  shown thpt  ternltes  of 
certain sorts,   especially  the> nllk  termite,   nay be  controlled  by break- 
ing  open a  small  nart  of the  worklnfrs an^l blowing In n  snail   anount  of 
Paris preen with a dust gun.     The  ternltes olck ur^ bits  of  the  material 
nnd  take   it   Into the   stomach by frroomlng. 

4a5. Mothorooflng, etc. 

The torn mothproofing signifies the aonllcatlon to.cloth- 
ing or fur of some substance, which crevonts at least most of the attack 
from noths.  It Is evident that two sorts of effect nny be ^resent. 

a, contact repulsion 
b. actual poisoning uoon Ingestion of a snail 

amount of the protected material. 

It does not seen to be certain that 
proofing agents have been very comoletely tested to 
those two properties Is Involved In each case. 

the commercial moth- 
detemlne which of 

In this same section, ^e  can also take un the oroblem of 
beetle ^roofing against carnet beetles.  It must be emnha3l7ed at the 
outset that all the experimental work Indicates very stroncrly that sub- 
stances good against moths are likely not to be good against beetles, 
and vice versa. Mothproofing agents foil Into several categories. 

ft,  substances which fom a poisonous, adherent 
coating on the fabric. 

bt  substances which oenotrate Into the fabric aftei 
the fashion of wool dyes, 

c.  finishes which are Inedible, such as at least 
one synthetic resin. 

The first class of substances has the disadvantage that 
It is fairly'easily removed by washing, pnu  ^r)^r?nJ'ly,nlf0,by *?5F flnd 
dry cleaning. The second and third 
and at least moderately fnst to dry 

PTOUDS are 
cleaning. 

fairly fast In washing 

There seens to be no good -ouroose to be served by even 
listing the rather vast number of patented mothT)roofIng agents. For the 
majority of then there are few, if any, actual service records and the 
oatent literature Itself does not tell us sufficiently accurately the 
composition of the natcrinls, as actually employed. Instead I shall con- 
fine myself to saying something about a few mothproofing agents which 
are actually recommended on the bnsis of tests nnd to making a few 
suggestions with reference to one or two possibilities. 
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fl.     Sodlun plunlnun  slllcofluorlde.     This   ig  yno-^n 
connerclplly ne  "Larvex".     It  Is  not  f«st  to wp.shln^ "'1th  i-ntcr    plthouch 
one  wnahlng.docs  not  renove  nil  of  the  (iddendun.     For those  nrtlcles 

-re  not  to stund ashing or dry olcnninr,   this tre^tnent Is hlo-hlv 
ndod, J 

which r 
reconnc 

b.     There are several  dye-ty^e nothnrooflnf? ffpents.     The 
lost fanlllar trade nnne  in this prouo is  "Eulfin".     This    of course    does 
not ivnresent  a  chemical  family.     The  npnufneturers of this <?rour> In thlf 
country are  the  Genernl Dyestuff Corporation In New York      Their tech 
nlcal director,   Mr.  J.   R.   Bonnar,   tells me  that  the  folio»'!«* have been 
nnnufnetured by then: K n 

(1)  Eulan CN;   it has the following connosltlon: 
Soalan 2.2» - dlhyoroxy -.3.3»,   5.5«,   6- pentachlorotrlDhenylnethane - 
2    -  sulphonate.     This  is an aoid dyestuff and Is recontended by the 
Departnont  of Agriculture. ' 

W4*>.  tv,«-  A*   ♦.%. Tv i2l  ?u:Lfl? ?L'  rhlch  ls a ölchlorobenzenesul^hon-nlde. nth this diethylbutylglycolphosphate  Is used as r  solvent. 

(3)   Eulan NK,   which  is a quaternary ühosohonlun salt. 

Of those  the   first  t'"o aooenr to be  nost  oronlslm? 
especiolly  If an attempt wore  to be  made  to insect oroof nateri«ls  other 
than wool.     Unfortunately,   Eulan BL is not being -ianufaotured for the" 
duration.   .Eulan CN could only be utilized with" cellulose  fabrics by 
nninallzing the  fibres,   which is  done  by troatinff the  cellulose with an 
Isocyanate. 

Another. Eulan (LW)   aonlicd at  3 ^er cent by tralfht  Is  sal 
to  resist washing well.     None  of these naterlals are  conoletely fuet to 
weshing or dry cleaning. 

I also find reliably  recommended  a material  called   "Demo- 
tex",  -vhich  is oroduced by Dcmotex,   Inc.,   6g3 Fifth Avenue    Ne"- York 
The  composition of this material is  not known to ne. ' 

^c have be,3n soeaking so far of mothorooflng np-ents in 
the  oropcr sense.     Thrre  is  relatively lees known about b^atle 'oroofinff 
except  that   the  silicofluorldes aoonrently work -ell.     Dr.   B^ck conPlderR 
pentachlordioxytrlrhenylmethnnesulDhonic ^cid,   aonlied in the  dye b^th 
nt 2 oer cent by weight,   to be  gooc?  r.grinst  earoet beetles. 

In the r^st  some little use hes bo^n made of cinchona 
elkPloias.     One  material  of  this  sort  ^OPS  under the  trade   nnmn  of  "Ko- 
nnte". 

c.     Thpre  are  P vpriety of substances which h^ve  be^n 
uaed primarily «s moldnroofiner egente atmlied to cellulose  fpbrlcs      I 
know of no  tests  of these  m^terlpls  directly against  cproet beetle! or 
clothes moths,   and aonlled to  cellulose,   it mleht be  difficult  to ver~ 
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sua^e either Insect  to  touch then at  «11.     I have,   however    nyself 
rncde  some   teste  of a number of these  materials  against the'eastorn  sub- 
terranean  termite.    A full  reoort  of my tests has  been already submitted, 
to Colonel Dorlot.     It  suffices at this oolnt to notice only  the  best 
of  the   treatments  that  were  submitted. 

'■■}] 

1 3/^ orthouhenylDhenol 
Conner nanhthenate 
"Furatlze" nrocess (a nhenylmercurlo lactnte) 
1^ comer fluoride 

of 
These four processes are ranked awroxlmately  in order 

diminishing1 orotectlon.     It  should be noted that in the  case  of  the 
first one,   a  lesser dosage  does  not orotect. 

The   following four coorjer conmounds  related  to Paris (?reer 
might have  some  significance In Insect orooflng; 

4a6. 

(1) coooer 
(2) cot)T5er 
(3) coooer 
(M-)     peanut 

Reoellehts 

stearoaraenlte 
crotononrsenlte 
lauroarsenlte 
oil  green 

In theory,   at least,   rer^llents  fall  into  t'"o  ol^SM«; 

«•    those  substances 'vhlch erlve off ^n cfior ^m^reoinble 
to  Insects  and renellent  to  them.     Such  substances,   as a  conseou^nce 
may act  at  n distance.     This  1«  the  orninnrv mpnnino.  nf 
reoellent. 

ordinary meanlmr  of  the  term 

b.     those  substances «hiflh  rcuel  the  Insect only after 
actual  contact  Is  made.     These nay hence be  called contact  reoellents 
Relatively little  Is known about  then. ^tnts. 

ns re-oellents In 
heads, but rather 
been made to feed 
the material Inge 
condition from ou 
has been done on 
on the former cla 
more numerous and 
readily measured. 

n addition a cons 
the  literature   se 
to be  substances 
on them,   and ore 

sted.  The lltera 
r oolnt of view. 
attrahents and re 
ss of substances, 
In some ways the 

Iderable number of subst«5 

em not to come under elth 
which rerel only after n 
sumably, at least a mlnut 
ture on reoellents Is In 
In the first Place, most 

oollents, "'1th the emohas 
largely because they are 
reactions of the Insects 

nees retarded 
er of these 
n attempt has 
e amount of 
a rwther bad 
of the work 

Is orlmarlly 
very much 
much more 

a round 
like. 

Furthe r, 
the biting files: 

the Interest In reoellents has centered l^rc^ly 
mosquitoes, black files, horse files, and the 
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Mr.   ff,  U.  Hosklnp hag  recently presented n  crood  sunnpry 
of the  best  renellents  for  this cenernl  groun of Insects.     Aernlnst mos- 
quitoes he   finds  thst   the  active  Infrredlente  In  "Stp.-way"  lotion >re 
very  satisfactory.     These  nre  cflrbltol  pnd butylcarbltol «cetflte.     He 
quotes  from Mpckny another good reoellent  for biting  Insects ne follows; 

Cone,   extrnct  of oyrethrum In llcrht oil,   .    2 oerts 
Oil of  thyme ~ 1 oart 
Castor oil k Darts 

Two other reoellent substances are ohenoxychloroethyl 
ether r.nd butylmesltyl-oxlde  oxalate. 

In India the powdered bark of Mundulea  suberosa  Is used 
as a reoellent with foodstuffs.     It Is  soread on as a  rather thick l^yer 
(1  to 2 Inches)   across  the   top of the  material  which  Is stored  In an 
Inoervlous  container,   such  as a  ,)ar.     I  llnd also  some  references  to the 
use  of  tetrampthylthluramdlsulühlde, 

^b.    Ground treatments. 

The  crlmry ournose of a srround  treatment  Is  to keeo iiests 
from taking up  their residence beneath or Immediately adjacent  to a 
building or  to eliminate   them If they are already oresent.     The  first 
procedure  Is necessarily,   then,   to remove nosslble  sheltering objects, 
especially vegetation.     This  does  not  mean that   a  denuded  snace  of nny 
^re«t extent must be left around the  nerlnhery  of th^  bulldlnpr.     In the 
case of a building set  on wooden oosts,   even P   foot  or two Is not un- 
likely to be adequate  In most  cases,     If a building,   on the  other hnnd, 
has an Impervious concrete  foundation,   It  Is usually  not  necessary to 
clear any snace  "round  the  building.     Further,   this apnlles  on the whole 
only to small vegetation,   grass and herbage,    Obvlpusly,   sturms «nd 
burled wood  should be  removed from the ground as  f«r as cosplble,   but 
trees not  In contact with the building may be left.     In the  tronlcs  It 
Is  Important to make  sure  that the branches of  such  trees do not  ot «nv 
point actually touch the  building. 

Tnere are a  number of chemicals which have been utilized  for 
ground treatments,.   Their function Is,   of course,   to render the   soil 
uninhabitable.     Some of  them in any event protect against  rodents as well 
as against  insects, 

1.      Crankcase drainlngs. 

Any sort  of  lubricating oil,   such as would  come out of 
the  crankcase of the motor is remarkably effective.     It is of no conse- 
quence how dirty it may be,   nor whether It is somewhat diluted with fuel. 
It may bo  snrayed or distributed generally over the  ground beneath a 
building and  immediately around foundation Diers,   or if the  clearance 
between the   ground and the  building is  sufficiently ereat,   it may be 
restricted to the area  immediateiy around the nlers.     The  question of 
clearance will be.taken uo later.     This  treatment  is  at  least  somewhat 

( effective against  rodents and is one  of the  best  chear) treatments against 
ants and termites.    It  is not,   of course,  extremely nerraanent,  but  is 
easily renewed, 
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2,     Lime 

Lime,   either slfick  or quick,   ^py be   g-oreM on  the  poll; 
the  amount  required  la a  Inyer about  one  Inch  In thlchnesp.     The nurlty 
Is  of no grept   consequence.     It '"culd  seem ns  though  nny native  line 
•'•'ould be  frood enough.     Obviously,   in any event  it  will  filr-slske.     Like 
the ^receding treatment,   this will  require  renewal  fron time  to  time. 
It  is  sorne/'hat effective  against  rodents, 

3.     Other treatments 

There hos been over a  number of years a p-ood deal  of  Intej 
est  in soil  treatments agninst  tennltes.     The  orlnclnle  of  these   tr^atmen 
is   to form around and under a building a nolsoned layer of  soil,   through 
which texmites  cannot Denetrate,     For obvious  reasons   the  amount  of 
material  added has been keat at a mlnlmura,   «nd   this hr-g,   of course, 
necessitated the use of  fairly toxic  substances.     In addition th^se  treat 
ments have  been applied after the building has  been erected,   for th^  most 
Tvart,  and it has been,   therefore,   necessary  to use a certain amount  of 
water-soluble  substances which  could be  carried auickly down into the 
soil and  to  some  extent at  least,   reDrecloltated,     The  majority of  these 
treatmontg  are proprietary;   one  at  leaet,   has be?n quite  SPtisfactory 
from the   standpoint of  service  records.     It  is  knovn under  tlv1   tr^de  name 
of   "Antlmlte".     In all  fairness  It  should bo  pointed out that  the  good 
record  of  this  material  is  in considerable nprt  due  to the   cpre  in its 
spplicntlon by  the  licensees  and to  repeated  insncctlons ^nd,   if neces- 
jary,   retrontmonts of  t}ie  buildings.     This,   of  course,   bringr  un n 
fundamental point  in ^11  such treatmontp,   nrmely  th^t   the  tr^rtment   1« 
in fact  only as good nf   Its application ^ni maintenance.     It nu^t,   thrre- 
fore,   bo  a  complete  trertmont,   leaving no possible  ^aesage^-pys  through 
"•hlch organlrros might  invrde  the  building. 

According  lo the  information  that   I h^vo,   the   trertment 
which is mentioned utilizes primarily  fluorides "nd  •illoofluoridet,     A 
somewhat  similar treatment,   for which  I kno» no trade  nanf,   utllires 
essentially  sodium rrsenito  and  calcium ersenlte  »ith  or «'ithcit  the 
correnoonding nrernates,   arsenlous  oxide,   and  sodn-llme,     Thr-se  npterillf 
are  applied with  considerable wntrtr to 0*1*17 thorn do^n  into  tb-   soil  to 
some extent,   but  do not move horizontally to any appreclab1.e dlatanc«. 

In applying the  forecroing treatments to existing bulldlnrs 
it  is necessary  to drill  small holes  at  Inttrvult of 2^  to  3  feet  through 
the   concrete   slab of  the   cellar and  to  force  the   treating mpt^rl»-!,   as 
a  suspension or solution  in a  considerable  volume   of w-ter,   through  these 
holes and   into  the  ground beneath. 

Another substance wilch has been used a little Rfffllnft 
insects Is borax. The only recomnendatlon as to dosaere is that between 
«I and 8 pounds per 100 square feet should be usod. This may be applied 
in the form of a 5 to 10 oor cent solution. Borax is especially effec- 
tive agninst fungi and in the tropics this may be a matter of sona con- 
sequence. 
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44_it~~i     ,       .    ,li*f,ltlJr  dilute   solutions   (1   to  SOOC or 1   to  10 OOC)   of 
dlpheylnnlnc.h^vc  been used exDerlne.t.lly.     It  »««  found   ttwt  SSty Sfrt 
effective  "pplnst •ubtemnean ternltct,  M  trentnent Instlmr fivo L 
seven months.     The  subst.nee  Is  not enAlf Irncheä fron the^son. 

>   . ^        No P1*0*41^  trentnent  is  «ctufilly n«rf<mnent nnd it mi«* hp 
e^octea  th,?t  If used,   reolncencnt,   •holly or ^rtly.   "ill  be  necessnn' 
tL  i^' ?erl0D  0f.tlnfl   t^t  deDend8  on thG  «•«««  of the   soil  «nSuoS 
^ZZs^rl^^1  ^ hi*  Wtl^11 b^ l-Ä ^  e.rly^o^a 

^•c.     Wood  treatnents. 

3o fnr r.s I  rn personally concerned    the^e  arp  no «-A^H  I-»»««*- 

wood n.itei   it  is   in.nlnce.     Under eone  conditions  wood  tre-tnent? ^e-plnat 
tmi Fl*0™0** b0 Prlleä t0 wood  ln ^cc'    ^ Sod trennt 5rob! 
^SJL? d0,l?le  0"e-     Slnce we h^e on the  one h*nd Insects Ilk«  ternlt^P 
Xm^I a?tS nnd a0^  beetl08'   I« ^A «dult   insects ^.ke nore  or 
less extensive excavations  In wood,   nnd on the other ^nd    Ptt°ck ™ bv 
nowder-post beetles  In which «ooroprm« conditions for w "ylL mu^ 
be  present et  the  surface  of the wood "nd attn.ck Is Initiated nl^P? 
oxcluLMvely by newly hetched larvae,   It  Is evident  th^t  nreventPUve 

fim^lndf        the 8eCOn' klnci of attaek win ^ ™il*£inAlL 
As a orfiotloRl natter the  Investlp^tlon of woort trpotnonto >>.. 

concerned Itself for the „ost x»rt -Ith the Prevention ?ether th»n  ?he 
h^ve  been  In Jllnln^tlon of  the   first type  of rtt-ck.    Wood  trertnents 

use  for more  than a hundred yeors,   nnd It  is P  ronarknble  fußt  th-t 
rnnnfno^0  ^l^ t******** ^^ treatment,   innre^natlon -Ith  creosote 
renr.lns  to  this  day the nost  durable  ^.nd srtlsfactory of nil  th«  nunorou« 
S^rf trnt?nnt6-     »I «•t be  strongly ennhaslzcd tha.t good  c-eosS£U8 

ipniS.  in^r l8 '  ?T5eola11^ undertaking;   th^t  the orotectlon do?s not 
reside  In the mere presence  of a  sticky bl^ck,   lll-snelllrv? Sollt on th? 
JSÄSL^  r0''   b^  reqUlres  the ^n^ratlon Into the wood for 'n 
«porociable  distance of a good grade  of creosote,     This  enn be  obtnlned 
by nore  than one method,   but «ll of  them Involve  the use of her? 
pressure,  with or without  prior vecuum tre^tment " »m, 

Altti^A*    f72?      1?      A? ?ea!  conalt:-ons penetration of hoart wood  is difficult    plthough sufficient penetration can be  obtnlned  to be pro- 
tective.    The American Wood Preservers Association h^s  specifIcnt^ 
for the various  types of  creosote  treatments.     If r piece of wood'?s 
Pro*orly treated with creosote,   nnd   thl's memo  among other things  that 
no alteration of  the  dimensions  of the  r^ieco  shall  bo medl eft^rthP        " 
treatment     then wc may  sny  that on the  rverace   such  a Piece  of wood-ni 
not  fall due  to Insect  »n*ok within  the  expected  service  U?e  o?  the 
hnv^ SI I  8truct^. Jf  It  is necessary to dimension pJIcea "f^r they 
have been creosoted the   operation  should be  restricted,   as  far as POS! 
ilbl«  to  the  ends  of the   timber,   since  there  is   sore  Penetration ^^„t 
Pressure  «long the grain,   although there  la nwoluSllJ^^^S^tof 
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floroes  the Kraln.    After the  piece hag been (tlmendoned  It   Amil^ s» 
given fo or more brush  coat9  of .  »rood quellt" of hot  creosote 

Of the other materials  which hav* been usei    tPtrflrhi^»^^«««1 
?.rlTt?^10rPh''no1 f'eera t0 be  the  """t ^romlslne      Their chief fl™ven tage  is that  they may be used on trim which must be varnished  or !??!£. 

l^seyct%r?oo?r^!d Prt""rt1' a3 Dro'edu-s f°" ~« or^SJf J.dtg,P
r'

,;^,d- 

With regard to the  second sort of attack 
to coyer the wood conroletely by varnish or oil  such' 
object here  being merely to nrevent eg^ laylne- 

it usually  suffices 
as linseed oil,   the 

n  varletv nf nty.lt ^H  i0P^ 0f ^^^^tion.   using borax  solution and 
trlt^lL    *      tr,S0lutl0ns'  have beün wtlllMd successfully  In thPro- 
tection of  stored  lo^s and lumber against both  certain funp-1 and  insects. 

The orocedures whloh have been utilized for the  iniPntinn «# 
toxic materials  into wood In r>lace  cannot  be  recomencLd    the urinary  f 

^ tif^H b?l1
ng thn Veury 8na11 nnount of ^^nsverse oenetratlon of nny 

:?Lthc' ma?erlßls-    By the  ^me ^oken,   the mere ünlnting of woo°  nth 
creosote  in a  solvent  is by no moans a proteetion against temltlf. 

^aWJth re^rd  t0  <:he  störte  of  logs ana  sawn timber orlor to 
11  'J™  findfu\V:\rlety  0f ^^nnendatlons.     The  reason for this v^rietv 
Ün?1!"??117  thnt  thorc   ls  no raet:hoä  of  •topa«   of unt-eated   timber wM oh 
folU^ Tjr0.t0Ct  lt P^ln6t ^••öt».     This,  is  ecneSl^Jy  tru^  o? n^'iv 
fpi«t^  reeS;.h0,'eVer'   taklnp pve^hlng  torether  it annears^hn.  fne    y 

least damage  is done if the branches are  trirmed and the  loff« bnrI»S%a 
soon as Dossible      It  should then be  stored off the cri^und    "referablv 
in the  sun      It  Is perfectly true  that  there are  som-  inseits which    ' 
»refer bertwd Ion for egg Uylnp und also some which nwfJr iSl i« th* 
JMA^^T?

3
  J^^^^^ed,   the  mcomm.nded method   sterns  lo be^ho  on- 

which will result in the  least damage. 

^d.     Structural methods. 

Although we have become accustomed to thinklnp of vra+nrtinn 
Jfi'MfU^f/J  thC  naln t***>n for articular methods  of  cons?ructi. 
nnn   ^ .lldlngt l!  l8  lnr>ortant to realize  that  the orotection of building 
and  their contents against  rats and against numerous other insects con 
be  improved by Drover attention to eonstruction pnd design      Thi. hS?5- 
also of other structures,   such as  .urmly dumos?    1*ill Try t^dLcuss 
P^Joa110^^1^01^8  80mewhRt  ^ the  order In «hioh a bulIdlL U 
erected,   that  is  starting with the  foundation and  ending Juhthi Interlc 

^dl.   Foundations. 

Where a  cellar Is necessary  in 
necessary to utilize  continuous  foundation as 

a bulldlner or ""h-ro  It   is 

seems to be no better meterlerthan oo^el/«JXce/conc^'te *"%. ' 
it?e0ntlon 1:1 t!?cr\ah0V1A be »«^f bonding betten aucoeslve^irs' 
Attention must also bo given to the   design of ooenlntrs  In the  found*?!™" 
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the   first   place,   any  sn/ice  ^hich  Is   to be  left In 
oe r.rovld«d not only '*! th vertilgt lo-i Pt  at lernst 
the ordlmry building codes, but must be provided 

under « bulldlnr nust 
the r«te snec.liled In 
«'Ith eccessway for 

Insoectlon.  If the sopce Is not to bo used It should be cleanly exc-'i- 
vated to a distance of thrue foet bolow the floor stringers rnd ell 
■ttMDl rnd wood scrn^ removed.  In the case of cnllnrs intended for use 
the following joints should be nartlcularly noticed: 

The. slab should be noured In such n -vny that  It shpll be 
continuous fron wall to wnllt   that Is to say, no np.lllnf: blocks or ^ooder 
partition footings.  Posts either for supnort of the floor pbove or for 
stolr".?ys must be emplnced on thr~   slab, not in it.  Partition bases of 
«11 kinds nust.also be nlaced on and not in the slab.  Baulks for bulk- 
heads must be cut off abovo the grade of the too of the slab before the 
slab Is ooured.  Tho bottoms of window ooenimrs should be at lei et six 
Inches above grade unless an enbrrsure Is provided, In vhlch cose a 
clearance of six inches above the bottom of the embrasure is satisfactory 
Outside, the foundation should show a clearance of ^Ix Inches or more 
between the grade «nd the "'ooc nearest the crround.  This n^y b^ the sill 
or the outermost shoathlnp: (shinp.Ti-is or clanboards). 

Fill norohfta should be avoided ac far as pojplble, 
they cannot be avoided a soecial effort should be made to orevent 
tact between th3 norch and the wood of the buildinp. This en be 
by ler.vln^ a chase at the back of the ^norch which poos down below 
botfom of the adjacent wood.. It is mieh better to use norches on 
In which care the piers and th3 lo^erriost steo should be concrete 
least six inches above grade. 

If 
con- 
done 
the 
o 
at 

ere. 

The imao sort of ore raution? must be token in the eas« of 
garages and loading olatforms, but here it is sometimes ooseible to avoid 
a six-inch elevation by extending the slab beyond the footincs of the 
wooden posts of the structure, leaving a clear horizontal expanse of 
six inches or more. 

between the 
tained they 
oread-pan t 
chasers in 
pre made of 
copper; the 
The design 
a visual!z:. 

For more than forty yeers metPl shields have been ueed 
foundation and the wood structure. Prooerly built and main- 
are excellent.  Figure 21 shows a satisfactory design of the 

ype.  There also exist simllnr shields which are let into 
the foundation. In current American oractices these shields 
fairly heavy rolled cooler, but it is not necesepry to use* 
original shields used in Australia "vre of galvanized iron, 

and installation of adequate shieldinp calls for c^re and 
tion of the end to be accomplished. 

to force the 
level, vhich 

a. The foremost object of the shield, in my oninion, is 
termites out to the surface of the foundation at a known 
is subject to ineoection. 

b.  The shield must bo continuous, even around or under 
bulkheads.and coller windows.  It must nowhere be buried in the ground, 
and it must be nowhere cut away to allow pioe risers to be more easily' 
Inetailed*  If It is to be nlaced between the too of the found et ion end 
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the  sill  then the  sill cannot be  aplked to the  foundation.     Successive 
lengths of shielding should be lock-Jointed and not  soldered. 

The  foregoing recommendations as to design and Installfl- 
tlon of foundations for the protection of buildings against  termites are 
not based so much on a  conviction that teinltes cannot by any oosslblllty 
overpass such obstacles,   as on the orovlslon of definite levels at which 
the  termites must come  to the surface 'vhere  Inspection can be nade,   and 
the  oassage^ays destroyed,   or specific ground treatments undertaken.    We 
must on no account regard the presence  of coüüer as a talisman that "/111 
prevent the appearance  of termites.    Any sort of termite protection Is 
only as good as Its Installation,   maintenance,  and Inspection. 

It aopears to be practically inmosslble to so construct a 
stone,  brick or cinder-block foundation as to render It impervious  to 
termites.    As a consequence,  all such foundations  should, be  shielded. 
This,  of course,   does not avvly to the  use of single large  stones as 
footings for piers,   granting adequate  clearance above grade.     In the case 
of brick it  is  sometimes more convenient to Insert  the shield one or two 
courses below the  top of  the  foundation.    This will,   of course,  allow for 
the spiking of the  sills to  the  upper course  of the  foundation. 

When buildings are  set  siraoly on ^lers the  recommended 
clearance of throe feet need not be i.wlntalned,  but  In any event a. clears 
ance of eighteen inches  should be maintained as a nrotectlon nflralnst rats 
For building vlth more or less temporary life,   it  is  possible  to avoid 
the use  of  shielding and In some  cas^s  the use of stone  or concrete  for 
piers by soaking the  soil around  each  of the piers  thoroughly with old 
crankcase oil. 

foundations  (terre 
parts  of  the  tropics 
central Africa pro- 
a ped^stnl of  rammed 

The pogsibllity of using rammed earth 
pisee) should not be overlooked. Apparently in many 
suitable soil for this process occurs. One tribe in 
tecta Its houses against  termites by  setting them on 
earth about three feet high. This oedestal is in turn surrounded by a 
moat bridged by a single, narrow earth passage. As far «s I can l.-'wrn, 
this Is the only native conscious protection against termites, used in' 
the world, 

^d2.    Walls. 

If the foundation of a building is properly constructed it 
is not usually necessary In the north temperate zone to tnke any social 
precautions in the design of wells against wood-boring insects, the 
essential point being that the construction provides as far as possible 
against the trapping of moisture in the walls. Primarily this seems to 
entail the provision of proper vents tit the base of the wall; these vents 
should be small metal pipes, sufficiently small to prevent the access of 
mice, and secondarily to avoid certain types of insulating material. One 
ot  these is aluminum coated paper; the second is any sort of insulating 
pad of animal fibre. It would be well also to avoid the use of most 
plant fibres. The third, there has been a certain amount of difficulty 
found In the employment of glass wool. 
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of the character of the outside «'alls 
root.  It Is nrobnble that tightly 

shingles are better for nost tropical 
nprs than any wood covering:.  For Dernanent buildings thatrh i 
a the worst covering.  It must also be renemberod that onf of 
st convenient moans of access to a ImlldlS S^-i «-S?    ? < 
the Junction of wall and roof, nn* T "^^L^^Jj« •^«■J« 

that   sneel- the    unction of wall and roof,  and      woSlTreconned t.- 
ons  for tronlcal buildings  should take  oartl^ar"account     f 
olnt.     If a  sracc  13 necessPry for ventilation nuroosesi? 

be  ciosely screened with 20- or 30-ne8h  screen ' 

^d^.     Interior Trim 

inside  of a bu^m^^nle^V'the ^oo'd iTfli' J^J^ to occur f^ ^he 
tlonal attack may SLln in the  tr?n    ifL^f^y infested,   -hen Pddl- 
of  trim is  esnocLllf ^«"t'fn SJ^^'K^ ZloTr™/^** 

which can be keot 8cru^ulo^iy cle^n ' in wh?^ ^l0n 0f 8tor^e r,1'lce8 

cracks  in .'hlch food mate?"al8 may Jid^e Ini L^V1?  ! nlnlnun of 

mum of  cracks  and corners  In which  Insect. M^ ST?^^'   nnd p nlnl- 
certaln beetles nay tSt rifuw      In S2 5^i?I Pllverflsh,  moths snd 
mended that the  Inside  of tS binding L?«08 ^nerelly  It Is  recom- 
more permanent  struc?ures  the  no^Sfv^JTSh^ld^^r^4'     In 

against  the baseboard -1th a rounded cov^. brought uo 
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thflt  this 
v., 

It v/lll  be,   of  course,   observed  by  the  reader 
list of  reconnennatlons  contains a  certain nlnlraurn ^vhlch  •houlrt be'«M^* 
to every  structure and various a^dltlonpl nolnts,   whose ■opliention de- 
fends upon  the  permanency of  the  structure  In ouestlon.     It  is  perfectly 
conceivable  that a tent would  be under somo  conditions  perfectly f^nslhl6' 
as a storage olace .or a kitchen;   It  If  ultimately a natter of houeeiett»- 
Ing P.n<? of rn understondlnp of the limits of the* structure and,   ^g far *e 

food Insects are  concerned,   my reconnpnda.tlons  are  based  on  the   idea  th^ 
greater care  In construction will   in  the  lon^r run render the houp-^W"lnP" 
easier. 

windows and 
and orooerly Installed. 

It Is,   of course,   pssuned In this  discussion  that ell 
doorp will be eruloced '»1th  screens of fuffiolefitly fine rnes}' 

2d5.       Suor^ly Dunr^s. 

'Whenever It  Is at all  oosslble the nlaclnc: of eeeeii or 
boxes of  ?ur)Dlles directly on  the  ground   should be  Avoided,     Th<»y  should 
be  olaced on olatfome which have a clearance above ground  of twelve  to 
eighteen Inches.     These olntfoms can be built of any evalleble "'ood by 
driving sharoened stakes of aopropriate length and  soaclmr Into the 
ground,  and then laying 1OP:S across  then to fom e grid of  the oxw>er 
dimensions.     The  posts  should be protected by.the  use  of  crankcape  oil 
Kl  described above.    Very United orotcctlon can be  obtained by charrlnr 
uhe  surfaces of dry nosts before they ere  set.     More permanent  duRDl 
should be built  with  concrete niers and,   If possible,   creor.oted «"ood  or 
iron rails.     I   chall  return later to  the  arranpenent  of the   stored 
material, 

^e.     General Procedures 

this  section I ^n includlnp: for the nost oort thoee ^ro- In 
cedures which  Involve  neither the  aopllcntlon of nelsons  nor ttteeial 
methods  ^f construction.     They will be   takm un under two heedlnre,   ?re- 
ventatlvo and Curative. 

^-el,  Preventotlvo measure.?. 

a.     Elimination of Harborages 

This ooint  is o^rtlculnrly directed agnlnst  rflt«»,  but nay 
sometimes be  significant  in connection with moths  and beetles.     In  feet, 
if we  define harborage  as any space  suitable   for  th»»  concealment  of n 
oest,   then we might trke  It  down to alnott the  smallest crneks between 
boards,   and harborages  of  such dimensions ire  frecuently  In^ort^nt  in 
connection with  roaches  and   sllverflsh,   to  say  nothlncr of bedbucr-.     It 
Is evident  In the first olace,   thpt enclosed  snrces offer oooortunltlei 
for rat harborage,   whether these  eoacce arise  from faulty  construetlon 
or the  faulty  stov.-age  of n*terlalp.     I  have  elrer.dy nointed out  fcha 
necessity of preventing  access  to "»alls.     Such access may be hpd  not  only 
through ponces -left at  the  toos and bottoms  of  wnlis during constructs on, 
but  alonprslde  olt>e8 of  various kinds  "-here  ths  opening for the  PIPO   ie  tr 
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blp- and  not  shielded.     Care  should  be  taken that   such ODenln^ s  are ade- 
quately  shielded or rdurped.     The  elimination of snail  cracks  can In 
nost  cfises be achieved by  some  sort  of surface  covering like paint  or 
varnish,   and  In many cases,   whitewash. 

b.  Cleanliness 

It Is hardly necessary to mention cleanliness In the ordi- 
nary sense to the armed forces, but I nm convinced from my own obser- 
vations In this country, and. I believe It will nrove to be even more 
strongly true In the trorclcs, that the  elimination of materials which 
ore attractive to pest Insects or on ^hlch they may succeed In breedlnp, 
transcends any ordinary standard of cleanliness. In fact, It may well 
bo Impossible to achieve. Here again the effect of certain wnshing 
nrocedures, such as those using kerosene emulsions or the arjüllcatlon 
of whitewash, tends to render such small oartlcles of food, unavoidably 
left behind, unattractive to Insect nests. 

I, therefore, mention only one or t"'o ^articular points, 
the first of which Is garbage disposal.  So far as I have seen the army 
manuals dealing with camp sanitation, the nrocedures laid down should 
be nerfectly adequate to nrevent the breeding of pests In garbage after 
Its dlnposal.  The üolnt which should be brought un here Is that, es- 
pecially In wnrm climates, garbage may become extremely attractive to 
Insects within a very few hours and would not necessarily be sufficient- 
ly putrid so that Its presence would be obnoxious to personnel.  For 
example. It appears that files of the renus Drosophlla may be attracted 
to garbage due to the growth of yeasts, and that the sneclflc attrac- 
tive, odor may be either an organic acid or nn aldehyde. On the whole, 
substances of these classes are not likely to possess n  dlsngreerble 
odor.  It Is, of course, extremely unlikely that any garbage will be 
allowed to remain undisposed of loner enough to Drovlde for the actual 
breeding of Insects, but It Is the part of wisdom not to attract 
Insects to any place where food Is stored.  The solution for this 
problem seems to oe the frequent disposal of gafbapre and probably 
with some Insects nt least. Its treatment with more or less repellent 
materials such as waste oil or chlorinated line, 

I find washing with kerosene emulsions especially recom- 
mended for the control of mites and cheese sklpners but It would be 
useful against any Insects tending to hide In cracks. One rer cent 
soft sosp has been used In washlncr to kill ecrcrs of the Indlrn meal 
moth. 

c. Arrangement of Contents 

The srrangement and handling of contents of atorerooms and 
supply dumps can be of great importance.  In the first place It Is 
strongly recommended that fl.ted articles of furniture, such as stoves 
refrigerators and other such Items \"hlch cannot be readily moved be ' 
placed R«ay from walls, leavinsr clear pfsoage around and behind them 
between one and two feet wide. This serves two purposes: first It are- 
vent s rodents from Invading such containers from the rear and makes pos- 
sible also the more effective trapning of rodents; second, it permits 
the cormlete cleaning or '«hltewsshlnp of walls. It is also Important in 

Ikk 

■« 



qrranplnr nacklnp cases  thAt no  clos-d  ttwet bo  left  In which an1m.Is nay 
^d^    This  is  slP-nlflcant  In connection -1th supply dumos.     Packing M»« 
ShoSid be arranred either completely  rolid so  that  there  are  no -assa^e- 
r'ays  for anlnals.   or If  snacos must be  left  for  classification ™moses 
-hen  those  spaces  should ?o cotnnletoly  through  the  olle fO  that   th-   sr^ace 
can be  injected!    If dumos are  to be  covered by  taroaulln provision shou i 
be made for infection of the dumps at  rep-ular Intervals. 

It Is orobably not alwaya ooesible  in kitchens  to keeo «11 
food in insect-proof,   or oven rät-oroof containers,  but •« J^ «■ ^aeibL 
this should    of course,  bo don-.    Snail amount! of foodstuffs can be 
kept  in Sail J«rt with either rlass  or metal  tops.     They  certainly  Phoul- 
lot,   especially  I? cereals  or dried fruit«,   be  left  in opened  cardboard 
containers. 

Driod or smoked moat can be kept  relatively fr-o  of Insect 
attack by cpreful trapping in cotton cloth. 

d. Lipht and Ventilation 

In discussions of the prevention of Insect attack on store 
frultr.  pnd  similar products,   I  find that  the Provision of .den^.e  lirht 
*nd vontllrtion Is especially ttretie«.     The ■«▼»nttS«  of

1}
1^t ^n^     . 

ventilation is    first,   that  many of the   food injects art llpht-shy and 
I?nd less  i^eadily  to    nvPde   Illumine ted  storerooms,   jnfl  second  that  the 
ven?ilc?lorprovonts the accumulation of moisture either In the  room It- 
«elf or in the  contriners. 

e. Screenlng 

Fartleularly  In the  tropics ^here  -ve -nay expect  nest  In^ec 
to  survive  outdoors ac »ell as indoors,   ierRfflin* is an important factor 
in Preventinf? their access  to buildinrs. 

f. 'ffhltewashing 

Since I h^vo already  sooken of ^ite^ashine in connection 
-ith the  finishing of wrlls,   I include  it hero merely to moke  the list 
complete. 

U-c2.     Curative measures. 

There  pre  a  few jrener^l procedures '-hich may be  unr'ertPken 
to  s-lvapo mnterials Uhloh are not too  seriously drmnr-od by  infestation 
rnd which  do not,involve  the use   of  oolsons. 

n.    Hoot 

Practically all Inaeoti can be killed in t* reeson-bly shor 
time bv ^vnosure to a temperature of l^F: at lower tenper^ur^ the 
time ^ouir?d. la very greatly lengthened. At the J^J^^o^«*, hour 
nintioned five minutes 1« ordinarily sufficient, ^llo at x?O^F ?ive hour 
is rinSlred It must be noted that I am here speaking of the tem-eraturo 
applied to iho  insect  itself.     This me*ni that '.here T  ^  disinf^sUnf 
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S  fairly bulky object,   edequp.te  time  ntitt be  Allowed for the   teinernture 
to  rise  at  the   center of  the  object  to  the  level  required.     This  tine 
depends  in p^irt on the   nature  of the  naterlal and  in oart  on  the 
dlfferentlnl of termorature which  can be permitted.     The usual  rocom- 
raendatlon is  to exoose  the material  for some hours  to n  tenoerature  of 
160 or I/O0.     If  the  differential  is less  than 3O0 or so,   the  rate  of 
nenetration of the  temperature becomes extremely slow, 

b. Cooling, 

This not as a rule a satisfactory- method for th^ elinlna- 
tlon of Infestations; however, most inpects are Inactive belo'» 500F 
^nd at such temoerntures the increase of an infestation is T)revöntö^. 
Some pest insects will survive at temoefatures well belcv freezlne' for 
an aoprcciable number of days, ^nd relatively few are killed even in 
twenty-four hours ?t the freezing noint, 

c. Dryincr 

Since the majority of nest insects reouire a moisture con- 
tent of their food, which If above 6 or S oer cent,"it Is sometimes 
potti>Xc to eliminate infestation by dmatie drylncr.  I should Judee that 
jn tho whole, however, the method would not find wide aoollcation in the 
field. 

d. Trlmminpr 

In tho  case  of cheese  -nd meat,   infestations  «-hlch a^e  not 
too severe   can be  ellnlnated and  the  material   reconditioned by  trlmninß, 

awp.y the  Infested oortions.    The  nnnlopous orocedure  of screening insects 
out  of f?rain or prain products  can be  roolied to  a limited  extent.     In 
the  o*tO  of  whole  rralns  it   Is likely  to be unsatisfactory  because   some 
of the  most  imoortant prain oesta tend to live within the" prains,   «nd 
-11  that, is  removed by  screeninfr  is broken prain and  fross, 

^■f.     Special  Froceduree 

1.    Traps 

A considerable number of insects can be  caue-ht  in tra-.s If 
they are  prooorly constructed and  baited.     The   Sanitary Coros  field mnnua- 
n-lvo  Instructions  for the   construction of fly trar>8. 

Roaches also may be trapped by uslne wide-mouthed fruit  Jnr 
taoed on the  outside  so  that the  ronches can cr^wl uo.     The   )B.V is   fitted 
with a  cardboard lid,   the  center having two crossed slits nnd  the oolnts 
bent down to fonn a  funnel entrance.     Such trnT)B c^n be baited with 
banana peel,   fermented yenst  cakes  in sugar or molasses mixture,   stale 
beer,  meat,   vegetables,   eto.     It  should be  noted that bananas  or olantain 
can be  obtained oractlcally anyv-here  throughout  the  trooics. 
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These  are brushed on to the  taak.   covers,   and   ?äge8f   ^nd  In  the  Solonon 
Islands  the  second formuln   ll aald  to be effective.for two yenrs.     For 
iMiper protection one nay »■• RMilnit  Rllverflsh,   1 r>er cent  solution of 
trlcresyl phosnhnte  In a nctroleum b^se as a  soray. 

k.    Pharaoh1! ant Ip c3T)eclally h^rd to control by th-3 ordlwri 
methods uted »gRinst ants,   and for a  very lonp time noodle have used 
spouges  containing  tugftr syruo.     Th^se  are put  about   In convenient olac?^ 
and '"hen 'veil  covered '"1th  ants the   sporvres are oleked uo and drooood  In 
boiling water.     They  can then bo  tgftin belted  "nd put  out.     Sone  of the 
poison bftltf which I hav^  already inentloned are  sone'-hat useful arralnst 
this ant. 

Ants nay be  prevented from cradling u^ the lees 
ringing the  legs with vaseline  or by sottlnpr thf 

of  furnl- 
lerrs  In 5. 

turo either by ringing .... —^    - -, 
shallow dishes containing kerosene. Either material must be p«n«wefl fron 
tine  to  tine. 

1^7 

Some  noths,   esoeclally  the  fig moth,   can be  traced by 
hanging  strlnTs'covered with a  sticky material,   either tanerlefnot  or 
native birdlime.     This  soocles nay olno be  tranned with oans  of  soa^ and 
"•ater at  *  concentration of 6  oarts  of  soao  to  1000 oarts  of «-'ter.    A 
almliar method,   using dilute  formalin,   Is  spt  out  In nans re  n   fly  tl*o, 

Tr-inglefoot may be made by hating 12 ounces of crud-" crsto 
oil and mixing into it 2J ounces of nowdered rosin until it Is all maltei 
\o not overheat, 

?.     Specl«l Reoellents 

A few slmolc  reoellents have beon noted in the literature 
for oarticular Insects.     These have not been sufficiently used  so th<üt 
I  can mke  any guess as  to how generally arollcible  they nr'y b«  to  re- 
l-'ted Insects. 

One  grour of  foraging termites   (Hodotei^nes)   en be kor>t 
aw«y fron'op^er and  similar materials by annlylng to the  mrterW n  "Tph 
of 1/2 oz.   of copoer sulohate In 4 gal.   of wpter. 

A llne-naohthalene mixture in the  ratio of 20tl hfi§ b^cn 
used againat  TaDlnoma  simrothi.   one  of  the hou^e ants  of north"'Pst Afrlcr 

3,     Books and Pancrs 

In the  tropics there has been naturally some   Interest  In 
-aethods  of protecting books  and naoors  against  the  attack  of  temitet, 
■ilvarfiah end  roaches.     For books,   two reoellent Prints have been devise- 
in  the  Pacific  Islands. 

a. 

b. 

Rosin 1  oz.,   shellac 2 oz.,. creosote  l/f-  fl.  07. 
elcohol  1 ot.,   and  methyl   s^llcylate   to   flavor. 
Alcohol 1 tit.,   shllac 1 at,   (or better,   Chinese 
varnish)  white ohenol crystals 1 et« 



6. Carpenter Bees 

The  carpenter bees  soend  the night  In the unfinished 
burrovs and can be killed by injection of any volatile poison.     A few 
droos of casoline would do.     The hole  should be oromrrtly r^lupged    both 
to keeo in the  fumes and to orevent  its use by other insects.     Plastic 
wood'or putty is usually recommended,  but in default of those an wmrop- 
rlate-sized pebble driven in would do very nicely. 

7. Methods against mammals. 

There  is a very lartze amount of information av?liable on 
lethods  of combatting certain of the  rodents,  esoecially rats and mice. 

In my ooinion the most  important measures ^re  those which exclude such 
animals'from buildings and food contniners.    Obviously if «»* •» *« ^e 

effective    such methods must be aoolied to all connecting buildings.     I 
have alrtadtf mentioned that  the brown rat can oenetrnte UT) to four Inches 
of  concrete  slab.    If rats ere oresent they may either be  traced or 
poisoned,   and here we  should point  out.a very distinct difference between 
the domestic rat *t* the house mouse.       Rats arc decidedly trap shy.    Ml«, 
on  the other hand,  are  readily trapped.    Both can be taken ^7 the usn  of 
poisoned baits.     In the  case of mice,   baits which  Incline a little  to 
the  sweet'aide are preferred,  Peanut butter and grain being the best 
materials.     Several different poisons.are in use,   depending on the  ch«r- 
netor of the bait.    The  chief of those are  strychnine,  white ^hoerliorus, 
zinc ohosphido,   and thallium sulphate.    ^^W.W^f OWMt,  a«lJJ»Wtti 
materials to handle,   particularly phosphorus and thallium,   and  should 
never be entrusted to' inexperienced personnel.     In the  ense of  rats the 
same  oolsons must be used,   but a moat base bait  Iß Referable and it.Is 
necessary to avoid handling the bait  at any time with the We hands, 
since rats are extremely averse to materials bearing the  odor of man, 
No  one bait base or poison will work continuously against the  same local 
groun of rodents.    It  is necessary to change both at  Intervals, 

I have not mentioned the use of red squill specifically 
because the supply is sm^ll and in large part of uncertain auallty. A 
small amount,   which  is of definite bloassay,   is available. 

At the present  time  1"  sterns unwise  to recommend the use 
of any of  the   so-called rat viruses.     If they contain living organisms 
they are too dangerous  In any place 'vhere either the material  Itself or 
rats effected by it crn come  In contact with human food,     .hese viruses 
depend on the presence of bacteria  of  the penus  Salmonella.    So f«r as I 
can learn all of the  tyoes which have been used against rjtj are known 
to be causative  organisms of human food poisoning (so-called ptomaine 
poisoning). 

If traps are  to be emoloyed they should be baited with 
materials like  those  noticed above as bes  e  for poison baits.     They  should 
be  olaced along pathways  ordinarily used by the   rodents and ^nty JJ 
them should bo  set out.    To avoid the Possibility of traps golnp without 
inspection -nd consequent possible decay of dead rodents  in them,    I 
advise  that  the   traps used by any one  unit be  serially numbered,   then 
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"•-hen they are oicked up for insnectlon and rebaltlnp: the 
have some means of knowing when they have Picked up oil 
were set out. 

of 
personnel  will 

the   traps v'hic* 

Against  carnivores  In  the Arctic  the  only  satisfactory 
method outside  of occuoled buildings  seems to be  the use  of elevated food 
caches.     The problem is not especially difficult acralnst bears because 
they  climb rather poorly and are  attracted  to rather specific  odors, 
especially  the polar bear.     The wolverine  Is a  very different problem. 
It apparently will break Into caches,   regardless of attraction by odors, 
and  Is both  a fairly good climber and  extremely  Ingenious.     The   following 
discussion  of a possible  cache  Is  adapted from one  In Stefansson's   "My 
Life With The Eskimo". 

The most  nearly '"olverlne-proof  cache  that he hfld seen "'as  con- 
structed by an  Indian  near G-rcat  Bear Lake,     It  "'as  constructed  by  finding 
four trees  In  suitable  position to form uprlcrht  posts  of  the  corner of  thu 
cache and cutting them off  ten or twelve  feet  from the ground.     The  posts 
were  notched  on the   Inner  sides to  support horizontal beams,   and  lops 
laid across  to  form a  floor,   projecting two or thr^e  f^ot beyond each 
end.     The  logs  forming the   sld^s  of  the  bed. were  notched  to  receive  end 
pieces of short logs.     When filled UP the cache was roofed with heavy, 
preen lofrs,   three  or four feet deep,   too heavy  for a  wolverine   to move, 
=ind too deep to gnaw through If he  succeeded in gettlner on top.     The 
uprights are   stripped of bark ind made  as  smooth as possible.     If a 

■"olverlne  succeeds  In  climbing the  upright posts,   the  projecting ends 
of  the  floor timbers prevent him fron getting around to the  top of the 
cache.     Having no foothold he  cannot work at  the  bottom or sl^es  of  the 
cache,   and.  consequently,   one   thickness  of  timber  suffices  for  these. 
The  Indians  and Eskimo and most white men residing In  the  North P'ener^lly 
come  to look upon a  certain amount  of  the  depredations by wolverines  as 
unpreventablc,   fated and like  the  nnnoynnce  of mosquitoes ere   taken  as 
a matter of course.     The  ordinary method of capture  Is by henvy   iteel 
tropii but log or  stone  dead-falls are  commonly used. 

Summary 

the 
It may be convenient here to give a very brief review of some of 

methods noticed above by groups of animals. 

1. Insectn 
a. Sllverflah 

Poisoned oalt 
Fumigation 

b. Crickets 
Poisoned, belt 

c. Roaches 
Cleanliness 
Poisoned bait 
Insect ponder 
Spray 
Fumlpatlon 

• Trapping 
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d. 

e. 

f, 

h, 

i$ 

J. 

k. 

1. 

Earwlc-s 
Poisoned bnlt 

Termites 
Structural methods 
G-round treetments 
Wood treatment or ooisonlnp 
Resistant wood 
Repellent "'ash In one süeclal case 

Embllds 
Dryness 

Bookllce 
Dryness 
Spray 
Fumigation 

Mayflies 
Hard or treated wood 

Cadais-worms 
Hprd or treated vood 

Moths 

of edible  materials 

food  stock 

more 
tvn^ 

m. 

Cleanliness 
Selection of 
Light 
Ventilation 
Fumltfßtlon 
Mothproofing 
Trat^ing 

Beetles    (One  or 
on the 

Cleanllnesr. 
Dryness 
Snray 
Fumigation 
Structural methods 
Treated wood 
Beetle proofing 

Ants and Bees 
Cleanliners 
Poisoned baits 
Insect powders 
Srjonge tranging 
Ground treatments 
Structural methods 

Files 
Cleanliness 
Spray s 
Screening 
Garbage dleüosal 
Trapping 

of the following denending 
of material attacked) 

2.  Mites 

3. Teredos 

Dryness 
Screening against 

Treated wood 
Resistant wood 

flies 
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4. Mammals 
a. Rowenta 

Cleanliness 
Structural  nethods 
Poisoning 
Trapping 
Ground, treatments 

b. 
Furalg-atlon 

Carnivores 
Caches 
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5.  ÖEOGRAPHICAL SUMMARY 

reader Is referred to sections 1c «nn lf5 for At this T50int the 
-iddltlonal Information, 

It Is nycessary in the beginning.to draw e  ?harD distinction 
oetwoen the number of species or insects in an area and the number 
)f Individual Insects in the same area. For the most T>art we hnve 
^ome information about the former and none at all about the latter 
lumber.  It seems generally fair to assume, however, that the lernst 
numbers of individual insects occur in moderately forested troolcal 
ireas.  The dry tropics and the very densest forests have lesser 
numbers. The same sort of distinction holds in temüerate regions 
where fairly ooen and mixed forests can be expected to have the 
greatest population; and deserts and very dense and esoecielly 
coniferous forests lover nooulations. 

North and south of the respective temperate zones the number of 
species decreases with very grc^t rapidity and the number of 
individuals with less rabidity. 

Our 
influenced 
results In 
'^now iPrge 
^.nd still 
zoologists 
necessary 
on the nea 

knowledge, even of numbers of sr^ci^s, is very greatly 
by the relative intensity of zooloplcol exploration. This 
many aorwrently anomalous situations.  For example, '"e 
numbers of Insects fron British Gulpna; fewer from Surinam 

fewer from French Oul«na which has b^en scrcely visited by 
for more thnn half a century. Consequently, it hag been 

for me to make whst seem to be reasonable assumptions b^sed 
rest well explored preas. 

It is evident also that the insect fauna of a region will be 
Influenced by the abundance and diversity of nstural foods, 
agricultural Antomology Is filled with txaaolei of this.  The 
restriction of an ares to one or a few crops with the consequent 
iestruction of natural vegetr.tion leads on the «'hole to a fauna com- 
posed of many indlviauala belonging to few species. Kence, it mey be 
reasonably expected that intensely cultivated tropical areas will hove 
abnormal Insect faunas "nd it is important to reallre here th^t the 
Insects which may be favored by such an agricultural nroctice rnsy be 
the  very  insect? which are important in their attack on imported material: 
particularly foodstuffs.  See in this connection the remarks on conra 
in section 2all. 

Blolocrlsts divide the world into a number of natural geographic 
regions. For our purposes the Interest of such regions is that each 
possesses a reasonably unified fauna which shows fairly definite 
relationship to the faunas of certain adjacent regions. I »ill speak 
briefly of each of these regions. 

Nearctic region. This region comprises all of North America 
except extreme sourthern Florida and extends through the northern 
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highlands  of Mexico.     It  Is   evident   that  th0  «,.«K« 
unit area  cannot  be  In any «-ay uniform  in «n nl***^^™01*9 ner 

south of 22° north  to about  ^ north anS ^e  ?«vf Z^ J^I^i  fro« 
variation by dividing the  regjon Into  subreglons! ^^  0f  tM8 

ff  nay take 
limit Is a little  south 
Alaska.     The  animals  of thlg^region I^TfewlT.^^f S'1  0f 

noe.klng,   arctic In character .nd   shofverv ilofTw^tJ^hf0"!"11^ 
the whole  to northern Eurooe and Asia. rel^tlonsnlD on 

out first a  Canadian or Arctic  rec-lon «IIOM 
—  of  the  tree  line.     This  Includes «11 southern 

South 
Bastern one 
the Atlantic ocet ...eet aooroxln^ely Vthe   lO^h^erldlnn?'1^ "^ 

Tha  next  region to 
Rocky Mountains.     It Is, the  West  comnrlBes  the high nlalns    ... 

on  the ■hole,   a region of low rainfall. 
pnd'the 

the Ir 
^'hole n 

Ancrlca,   nna nil  of South Crlc"      Al?ho,,^  tJ      ä ?f ^nfnl 

s rep-lon. 

and 
own 

Tobago« 
and for 

It has 
vnrlous 

reduced. 

to 
the   Nonrctlc 

obviously trooiom ooJtloS o? St iteS #oJld! 'reR Rnd the n08t 

io^     S^uh 0f  lt  ls  thfl  '•tRgonifn subregion which land rnd has n  reduced fnunt.    Th^ 
-.re  chiefly of  neotropical  origin. 

.nn^Cr0G^lnVh0  North Atl^tic -e  come  to the lanrett 
zoogeographies  regions,   the  PalPearctic.     This  extends 

is Inrp-ely  pr^ss 
climate  is  temoerate but  thn  nnimnls 

the  Azores  pnd   the   Or>e  Verne  Islnnöa 
of  all   the 

from Iceland 
enst  to  the  Berins: Strai 
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It, therefore, extends more than half »ay around the world.  Ztl 
southern boundary Is the southern boundary of the African desert, the 
entrance to the Persian Gulf, the HLnalayas and the volley of the 
Yangtze.     It nay be divided into four subregions, the first being 
the European, bounded on the south by the Pyrenees, the Ai^a end the 
Caucasus and on the east by the Caspian 3ea and the Urals.  Clirnatlcally 
ühis area is much like the California subregion of the Nearc^lc, 

South of the Eurooean is the Mediterranean subrep-ion which extends 
fast to the valley of the Indus.  It is a hot and largely dry rerion 
similar in some respects to the West Indies subregion, but it is hot 
p.t all troDlcal. 

The third subregion corresponds to the Canadian Arctic and is 
cut off from the fourth by a boundary lino which begins high uo in the 
Yangtze  valley and extends northeastward and then eastward follov-ing 
armroxiraately the north boundary of Manouuria, but including the 
whole of the island of Saghalin and the Kuriles. 

The fourth subregion, the Eastern Asiatic,.conoriecs what is left, 
being Chinese Mongolia,' Korea, northeastern China, the main islands 
of Janan south to, but not including, the RiuKiu.  The «hole Palaearctic 
region is, ns I have said, clearly related to the Nearctic and clearly 
distinct from the tropical regions to the south of it. Hence, the 
Nearctic and Palaearctic torether are referred to as the Holarctlc. 
South of the Palaearctic ve  find first the Ethiopian region divided 
into four oarts.  First, a Sudanese savannah area of largely unforested 
hot country.  Second, a. Wcct African subregion of rain forest extending 
from about Dahar east to the French and Belgian Congos, but not 
Including Ancrola «hich belongs, to the first region.  South of the 
Sudanese subregion le the Caoe subrerlon bounded on the north by the 
Kalahari Desert and Tanganyika,  The fourth subregion comprises 
Madagascar and the islands of the western Indian Ocean.  Thlff last 
subrerlon is in many respects very peculiar. 

Turning now to Asia wc find sou 
region which is very difficult to dlv 
ever, the unforepted portions of Indi 
?outh China, The fauna of the remain 
toward the Phlliopinps and toward the 
thia south portion consists of Island 
to '»'hich all Island reeions ore more 
boundary of the Oriental rerion, in *» 
of Ball and Lombok, but whether it PP 
the Celebes is to some extent a matte 

th '-f the Palaearctic the Oriental 
ide into usable' subregions, How- 
a are sonewhat distinct PS also 
ine rrades from the Mnlay^n nrea 
Dutch East Indies, but since all 

F it tends to show th* peculiarities 
or lees subject.  The 
ny event, goes between 
sses .lust west or Just 
r of argument. 

southeastern 
the Islands 
east of 

The last great region is the Auptrnllan,  It takes in not only 
Austrplian ^nd New Guinea but all the islands of th/* Pacific from the 
Pelews, east at least to the Tuamotus, It can be divided reasonebly 
satisfactorily into a definitely tropical area, a New Guinea subrecrlon, 
'«hich takes In the eastern Dutch East Indies, New Guinea, Bismarck 
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Thif  If  on  the 
South of  this 

Archlpelnicro find north Queensland. 
laree or noderptely Iflrpe Islands, ^W^Uü W* ^. ^ i ;= J, i5 ^nr ., s n 
subreclon nrooer »rhlch reg^mbles Dtrtietilarljr the PfltRßronlfln sub- 
res:! on nno the NeM- Zenianc subreglon and to n lessor extent th« " 
subreprlon. 

'vhole A  region of 
Is  the Austr^llnn 

i- 

Cfine 

Still  further iroutlv-aet  Is  the New Zefllnnfl  subrecion «'hich  Is 
fully.tenmerfite.     It extends  ^s  f*r north PB Lord Howf «nd  Norfolk 
Islands and  Includes  the  sub-Antflrcti.c  Islnnds  lylncr south  of ^0° 
south.     North of  this end e^st of the Australien  Rn^ New Gulnn«  tub* 
reelons  It  is  convenient to  set «r^rt p. Fl.llan subrecion,   including 
the  Solomons,   New Hebrides,   Fl.11,   We"- Cnledonlfi,   end Saraofl.     It  1P

? 

characterized by moderately lartre  Islands with a much  richer fa.unr», 
therefor«,   than the last  subreprlon,   the   Central Pacific,   which  is 
almost entirely a  replon of small and lo'" Islands,   Trhltl  Is a 
notable  exceotlon,   and   in which we may  Include  the  Jr-Danese Mnn^-^ted 
Isl«nds and  everything east   to the  eastern boundary of the   region. 

It win be  noted  that   certain areas have  been left out of 
consideration mostly because  they are  not of any real  Imoortance, 
rher'j  Include,   for example,   the   Islands  of the   southeast Pacific, 
^he  Islands  of  the  south Indian  Oc-^n,   Antarctica  and Arabia. 
^ecürPscrlly all  these  regions  for ono   reason or another have  limited 
faunas nnA  are  for the most  onrt  rather ooorly exnlored. 

It  Is  evlden*:  that   the boundaries  of all   ^hese  r^^lons  represent 
lostly not great  natural barriers such  as th* oceans or continuous, 
^now-capped mountains  or uninterrupted  doserte.     Thpy  renresent  rathor 
^he  line  alone which   th?  dominating character of th-1  animals  chances 
from that of one  region to  that of an adjacent  region.     In addition, 
any one  of  these   regions  could  be  divided ■gain and again into  smaller 
?nd  smaller units which has,   in fact,   been done   for North America and 
Europe,   but  at  no noint  do we  come   to absolute  boundaries applicable 
to a large  number of  species.     The  usefulness  of those  regions  Is th^t 
•^n organism  found,  in one   part of one   region may be  reasonably expected 
In similar habitats  throughout  the  r^eion or  subrecion *nd  •»«  Pre 
therefore,   able  to undertake  som^   small  amount  of prophecy. 

The  size  as well  as thQ    degree  of Isolation of land nats't has 
Its effect  on the number of  species or insects  to be  expected 
naturally.     In  the  case  of  oceanic  islands  this  Is probably b^cpuse 
the  smaller islands have  less diversity  of natural  condition?  and, 
nence,   fe«'er niches  Into «'hich insects may fit.     Such  comments,   of 
course,   do  not apply at  all  to  thoroughly domesticated insects,   such 
M many of  the  ants.     In  such instances  the mere habitation of a 
louse may nrovide  the  requisite  environnnnt. 
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The  type   of civilization  occirrlnr? In a  '-»prtlcular reclon h93  a 
Otrtaln anount  of effect  on  thf* occurrence  of n^st  Insects.     Evidently 
the  stor^ce  under more  or less unsanitary conditions of Quantities  of 
R  slnp-le material or^dlsnoses  to  Its  infestation by  the  Insects pe- 
culiar to  th«t  naterlal.     Whereos n  less developed roprlon in "'hich  food 
substances  in particular are  stored,   either in  snail quantities  or not 
it nil "lay bs  expected  to be  freer of massive  infestations  of  Insects. 

Before  passing to  specific details  It m«y be well  to point out  the 
Das is on vhlch  I have  ventured to ra^ke  some  predictions  of the  extent  to 
"hlch Sudelei  infestations may be  ermected in certain ar^as.     In  those 
•roups   in which  it w*.e  possible   I h- ve  considered  the  distribution of 
11  of   the   species at  all  closely related  to  the  known »ieiti,   and  it   Is 

/ery striking  th^t Post  species  do tend  to bo  releted  to one  another and 
th«  less  closely related families and srenera  in an order ttipäm feiver oest 
species.     Thi?   tendency of o«§t  s^-^clea  to be nore  or l^ss  closely 
related  Is  Illustrated by th"   beetle   family,   Tpnebrlonld^e.     Gkblen 
divides  this   family  into'elchty-f Ive  erroups   (subfTilli^s),   of "hich  th^ 
file  contains  representatives  :;f  t'^lve,   comprisinif?: twenty-five pener«. 
Wine  crenera or more  th^n one   third of the  total  full  in  the   onft   sub- 
family,   Uloralnae.     No  oth^r  subfamily  is  represented by more  than three 
re ne re.. 

It  remains also  to make  cle-^r «hat I  mean by  certiin  statements  of 
range used  in the text,   »nd «Iso in the a^endix; 

(a) Cosmopolitan species -  Ths*»  gpecl^s pre  not  liternlly 
found  everywhere  in  the »'orld,   but  they have  become   so 
widely distributed that  they may be  re^sonnbly ^yp^cted 
wherever tdeqitfttt  food,   shelter,   «n^   temperature  do 
occui1.     Npturelly,   therefore,   very  f«f of  them occur  in 
the  rrctlc,   Irrerely  from l"ck  of adequate heat.     Thpy 
n*y be  coneldei'ed  PS,   for the  most p^irt,   domesticated 
insects. 

(b) Wldesprend  soeclea -  This deslpn^tlon  Is difficult  to 
define  consistently,   but  I h»»vp  usod  it  in reference 
to those  species whlc"1. »pe  found  in "n assortment of 
creopraphicrl  regions  such tlv»t  they coulö  not have 
naturally  spread to  the  '"hole  of  the  recorded  ranee.     It 
is probably fair to  conclude  th^t most  of these   SPPCJ«? 
«»re  on their wny to becominpr cosmopolitan, 

(c) Tro'nicopolltnn-  These   species ^re  found generally through- 
out  the  tropics but  not  in temperate regions.     They mpy, 
therefore,   be  thouprht  of f-s  cosmopolitan species '"hose 
extension of  r^npe   is  terminated by  their reouirement  of 
relatively hicji  temperatures throughout  the   ye PP. 
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Natural Regions  or Military Areas  Con&iäereä  Ser^rately 

In this   section I. shal]   take uo  twenty-nine   arens  In ^hlch  It  Is 
reasonable   to  suppose   that  considerable  numbers  of arny personnel  "'111 
eventually be  operafclnp-.     The  division  of the  seunrate  rec-lons   Is b^sed 
on large nrrt  on  zoological  convenience,   but  I  ha\re  omitted,   on  the 
whole,   those  parts of the  world  In which  it WBt  fairly "rmarent  that 
large  scale  military operations "'ould  not be undertaken. 

North America 

1.     The   Northeast 

This  comprises  the   region from Chesapeake  Bpy northward  and  extend- 
Ing vast  to  the  Gre^t Plains.     It   Is  on  the "'••hole  a  region  in »hlch   the 
numbers  of native  Insects are  not  extensive.     In fact  Its  faun«  consists 
for the  most part  of  Imnlprmts  since   the  last  plpclrtlon.     Those   that 
cune  "-'Ithout  the aid of mm  were  chlafly from southeastern Amerlcr,   but 
most  of  the   Important  oests  arrived  from dlvprse   rocrlons  thrOMfifi  commerc-? 
As  a  result,   the larger part of  the  r»pgt  insects ar^  cosmopolitan or 
Hldo3Pr-?ad.     The  chief native  species  are  a  fe* "•ood-destroylnr forms 
like  the blrck  carpenter rnt  and  the   epstern subterranean  termite.     AF 
y  whole,   the   region offers  rather ft« problems.     Having been long  settles 
^.nd the   scene   of great  commercial  activity.   It   is  v«ll nrovldod -"ith  Pro- 
fessional peet  control  operators, 

2. The   Southeast 

This  areM  lies  south of the  preceding and  Ilk?   it,   extends west  to 
the  Great Plains.     It has ß  larger  fauna,   derived  for the most  nrrt  from 
Central America nnd the  West  Indies "nd  PF  in the   northeo6t  most  of  the 
pests of  stored naterialp arc  cosmopolitan  species,   "'ith a  very  few 
trooicopolitan ones occurring in the  extreme  southern part of  the  r«ren. 
This  invasion of troplconolitan  species  is most  notlcerblp   in  the  cse' 
of  the  ants nnd n  ft« anobild beetles.     The   striking  native  p^sts  fra  a 
fe1«' termites and,   in the Alleghenies,   several v'ood-boring loner-horned 
beetles.     Th«  are« as  a  whole  is  not  »•ell  provided  with  r- latlves  of the 
«oil kno'wn rests. 

3. The "/eet Coast 

This  area extends from the Rockies '«Tst,   IncludiniG:,   therefore,   the 
Jrc^t  Basin deserts.     Technically  It  should   include Lower California, 
«hich  is  rather poorly known,   ^nd extends north  to rbout  th^ ftueen 
Charlotte Islands..   The   insects,   of this  region are derived  in ^ort  from 
central America and in prrt  from eastern Asia.     The  former component   is 
the  more   important.     There   '»re  th^   usual cosmopolitan and widespread 
forms,   but  as  would be  expected  from  the  emphasis  on fruit growinp- anri 
'rylng  in much of the  western part of  the   reprlon,   it  is partlrMlrrly  rich 
in those  insects which infest dried fruits.     It   is  nlso  *  region  in ^hich 
tihere are many  native   species of  tenebrionids,   and  we may  suppose  that 
iltimately many of these  will prove  to have  some  small  slp-nificance.. 
further,   it   is  the  one  part  of  temperate North America  in which both dry- 
^ood and damp-wood termites are  of marked  importance  «nd  widespread. 
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*».     Alaska 

f^A     l^17  feW nest  lri8i?cts have  bten  renjrteri  from  -Usska    hut   T ^^ 
bo?tlP

refiernCf  t0  %   ^^^^neral   occurrence  of  ttwl?eSnread blu. 

of these  two  socles is n.nv?     It^^^^J^   *™^y either 
recorded fron Al'sL r^^r^tlve1^!^6 ^l^no*^ K* hecn 
:
nnngc  to rood.     Insect  d«JBÄ«s o« th« .£0-   '». lB kno  n  to ^0   sone 

small since neither Sir HuhJS ?^^        0ln'  h2r«w^   «««t be very 
It at .11  no?lre.bre       Obv^Lslf    ^tor^r ?r'   \tef;ns80n hpe  considered 
ellnlnate .oet  ^ 

J.^ rn,   cniony .leid mice,   do n reasonable mount of damap-e. 

5.     Central America 

1  I'-.rpe mmbor of sneoleq      The  tw^n-v »fXL   .       . f.y ~ by no "1,"'ns 

-■?xceDt Aiigtrfillfl      Uoat   A*  *h^  ^«^^  *ywrwa iron any  slnrle  replon 

Arenen -oy Sth^ ^11  ^bS.'SM^^lJr "tS'SSJlt^1 
recorded,   for rraln    Is   nine   arvrio*      T^- J>- e   1 ^-^^ number 
to met ^tt.oklnr Ins.ctä'natlTo'lo^he^ ^THa  l^^Ln^r™ 
look of obaervntlon.    Thoro Pro nMk»«?. 1?„ fi »«wibly  iluo to 

6.    'Vest Indies 
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?outh Anerica 

7.     Northern Coaatal  Region 

This  r>art of South America  Is  on  the whole  rather ^oorly kno^n 
except  for British Guiana and Trinidad.     Even the  northeastern rmrt  of 
3rasll  aeems  not  to have been well explored.     Comraenclnp ap-aln with  the 
^errnltes,   we  find that  Trinidad has a  total  of  fifty-si^ or more  SPPCIP'S 
ind British Guiana of seventy-seven.    About  one-fifth of these  Pre  dry- 
-ood termites and fewer than ten are  subterranean termitPR,   but  th^ 
Tonus Coptotermes is here  included.    Native wood-boring beetles «r^  not- 
wly numerous  in species  (twenty-one  recorded).     Takln? South America 
reneraiiy,   thert are  a  rnther few,   about   six,   native  Insects  recorded 
fron neas,   beans,  and edible nuts;   there are «bout twftnty-two rrain 
insects,   mostly beetles,   peculiar to South America.     It  is  very nro- 
bable  that  there  are  additional msts of peas and benns r>nd perh^ns 
some  meat  infesting dermestids  still  to be found.     The  region'is mntched 
only by Central America  in the probable  Intensity of attack by drv- 
■*ood termites. * 

Europe  and  North Africa 

This  "rea,   extending northward  fron th«  southern boundary of  the 
Sahara,   should probably be divided into  several smaller parts  *   I h"ve 
'Iready pointed out  that  the -'hole  rocrion of the Mediterranen bfteln 
forms a unit.     Western Europe  north of  the  Pyrenees and   the  ivlpp,    nnd 
?xtcndin^ along the  coast  as  frr as Denmark,   form? Another area which 
to a considerable extent  resembles  the  Pacific  northwest  in ellnate 
Hie  whole  of Europe  north of the Alps and  the  Transvlvqnlan mountains 
torras a  third,   fairly satisfactory «roe with more  severe winters  than 
.he preceding.     However,   ?11 of these arers «re  temperate rnd  «ppear 
to have  derived their fauna  for the  most part  from the  opstwnrd    rather 
than from tropical Africa.     The  whole  rerlon Is  chnract«rized bv the 
very small number of species of termites,  with one dry-wood  ■neeiti 
being practically confined to the Hcditerran-an Bngin and th^  other 
;\  subteriYinenn termite,   extending a moderate distance northward  into 
lranc

tV       There  are,   in addition a very few other termites recorded 
from North Africa;   in all,   twelve  in northwest Africa nnn  twenty In 
lorthe-st Africa,   not Including Eritrea.    On the  other h"nd    I  find 
-ecorded for Europe generally,   not  less than twenty-eight  specie« o*" 
"cod boring beetles,   the  moat of '^hlch are  restricted to the  continent 
ind some   fourteen Insects associated with peas,   beans and  lentils    and' 
ibout the  same number associated with dried fruits.    Turning to the 
pain insects,   I  find twenty of then with restricted ranees,   occurring 
in North Africa,   and about  seventy-eight  in Europe.     This list  fio-,,-/ 
Is,   in part at least,   a tribute  to the   very extensive work on the%eit« 
of  stored grains  which hns been carried out  in England  and in Russia 
It  aocs not,   undoubtedly,   reflect  on extreordlnary prevalence  of  such. 

•The  eastern subterranean termite   (Reticulitermes fl^vlpep)  hos been 
introduced  (I)   in a  few places.   Including MamburgT  

159 

• 



Insects  In Eurone  as opposed  to  other regions.     On the  whole,   I  should 
expect  the  situation to be  generally no worse  than on our Pacific  coast, 
although It  anpears  worse due  to relatively better eroloratlon. 

Africa 

9.    Eritrea 

As  seens to be  true  generally  of the   former Italian colonies, 
Eritrea  is  but  little known from the  entomoloo'lcal  nolnt  of view,   and. 
Incidentally,   the  sane nay be  said  of Ethiopia,   French,   and British 
SoTialiland;   however,   the  area with which we'are  concerned Is  largely 
coastal  desert and would not bo expected to have  a  lare-e  insect fauna. 
it possesses,   Tor eyanple,   twenty termites,   of which  seventeen belong 
to the  Terroltldae,   the  sane  number as are  found in northeastern Africa, 
j"lth almost  the  same  distribution anoftg the   famillos.     Of these  soocles, 
but  two are  actually known to damage?  'vood.     There  Is also one wood bor- 
ing beetle  of rather wide distribution recorded from Eritrea.     Beyond 
this  there are oractically no special rooorts;  however,   there  is  cer- 
tainly nothing to orevent  the  establishment  of any of the  cosmonolitan 
■>r widesnread insects of  ptor-.^d products,   or moat  of the   tropiconolitan 
species, 

10. 7.rest Africa 

In some  resoectG  the  region from Dakar, to the mouth of the Conrro, 
extending inland across the  Belgian Ccnnro,   is one  of the  richest  in the 
world,   from  the point of  vie'" of  Insect life.     For eramole,   there r-re 
recorded from the  Belgian. Congo rt least one hundred and •■■irfity-four 
species of temltcs,   which  la nearly  twice as many *a from any other 
region of comparable  si?-?.*    The remarkable  fnct about Wost Africa  is 
that  there are  comparatively fen dry-wood termites and very  few sub- 
terranean termites of  the  family Phlnotsrmitodae.     The   twenty  soecias 
of  temltcs  recorded as  causlnp- actu' 1  damage  in troolcal Africa TC, 
for the most  part,   members  of the  Ternitldae.     In addition to  these  the 
region oossessec about  fifteen other Insects,  mostly beetles,   that are 
known to damage  timber.     Partly due  to  special  interest  in the   aub- 
atances,   West Africa possesses "■  small  number of  insects which nttncV: 
cacao and a.   still  smaller number infecting peanuts,   which are   reported 
fron no other area.     Special gr/'iln insects arc  relatively few,   nbout 
thirteen species;  however,   a iarr;e proportion of the widely distributed 
food  insects  are already known from Wrat Africa.     It *ould  not be  in 
the  least  surprising If  the  region yielded  P  considerable  number of 
tencbrlonid beetles as  posts, 

Asia 

11. Western Asia 

Western Asia,   like  northeastern Africa,   is  for the  most  part  a 
decidedly dry  region,   and  in some  portions,   such  as  Iran,   hicjh enourii 

♦The whole  Australian continent posyaQses  lU-0, 
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to be  cold In  the winter tine.    As  n  consequence  It  nrmears  to hove R 
relatively  snail  Insect fauna with  comnarntlvely few wood borlnp  Insects 
although a pood raany food Infesting soecles have been reoorted from the 
region,   epneclally from Tashkent.     These are nostly ^IdesDreed  fonne, 
"/hlch have been Introduced.     I do not anticipate any very serious  social 
nroblens.ln the ^rea. 

12.     India 

Like Europe,   India   Is  so l^rge  that  It  can hardly be  considered a 
unified region.     It sterns  to show almost nil conditions from hot desert, 
through tropicnl  forest,   to cool temperate forest.     For our Durnosc 
'VQ nny Include Ceylon with India.    We find a fair number of dry-woori 
termites,   naturally moat abundant In the fmrm forest regions,   a much 
smaller number of  subterranean termites,  and a considerable ororDortlon 
of Temltldre.     The  total number of  species reported from India •oroner 
Is  elghty-ono and from Ceylon,   fifty-nine.     In addition,   the more 
troolcnl portions  of India are particularly rich In wood-boring beetles, 
and there are a fair number from the  somewhat  cooler forest area of 
Assam.     It Is  rather interesting that  almost all of  the  Information on 
damage by nood-borlng beetles to actual military equipment  comes from 
records,   published by Mr.   Beeson,   on the basis  of  SDOClmens submitted 
by the  Rawalpindi Arsenal.     Largely through the  efforts of  the  sane  In- 
vestigator we know relatively more about 'vood-borlng beetles  In India 
than in any other tropical  region,  although it seems  fairly certain that 
the  number of  such beetles occurring nerhaps in North and South America 
and in the Dutch East Indies is likely to be actually still larger. 
There arc also about fifteen grain insects of fairly restricted distri- 
bution reported from India.     I would expect the  region to yield a fair 
number of silvanid beetles,  attacking stored products,   and a  fe* der- 
mestid beetles and clothes moths infesting wool and other animal products. 

13.     Burma and lialaya 

With the two named political areas wo may also  include  southern 
Slam nnd Indo-China.    The  whole  area is,   of course,   definitely tropical 
but  much of  it  la  imoerfoctly known.     From Halayr,   itself,   there are 
reported some   seventy-eight  termites,.of which one-sixth are Rhlno- 
temitidae and it  is to be exoccted that most of  the  termite danage  of 
the  area will be duo to  such termites.     In addition there are  nearly 
thirty other wood-boring insects,  mostly beetles,   included.    Aside  from 
the wood-boring insects most of the  pests rcoorted seem to be *  fairly 
general distribution,  and on the whole  similar to those occurring in 
India and  the  Dutch Indies.    We do happen to know that  there  are  a 1/'rge 
number of neat  infesting flies of the genus,   Sarcophapr.    The   region 
is   certainly not peculiar in this respect,  but has been particularly 
studied by Senior-White.     The area  is very  rich  in beetles and  in 
roaches,   but very  few have been reported as pests,     I  suspect  th^t  too 
much of the   actual handling of  stored material has been in tho  h^nds 
of  non-Europeans to provide  us ^ith real infornation. 
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1^.     Southeastern Asia 

We may Include northern Slam and Indo-Chlna and extreme  southern 
China-in this area;  nrobably Formosa ^Iso should be Included.     The 
region verges upon the   tenperate zone,   and as one would exnect    has a 
nuch  saaller fauna than Malaya.    On the whole It la a  similar fauna 
with relatively little  In the way of temperate elements, 

15.     Eastern Asia 

This  Includes the  general coastal  replon from *bout Kong Kon* 
northward to Korea and Japan.     It Is r  temperate area with a  relatively 
RBffll  Infiltration of tropical species,   and in many rescects  is closely 
sinilnr to the  northeastern United States.    What has been  said  of the 
northeastern United States seens  to apnly relatively «•ell,   even to txhe 
fact that  the chief penus  of subterranean termites  is the  s^ne  in the 
two regions,   although  in south China  there is probably more termite 
damage  than.in the  middle  states.    A considerable orooortion of our 
refcrcncDs to silk destroying insects,   for obvious reasons,   com^s from 
this  region. 

Dutch E.^at  Indies,   etc. 

l6.     Dutch  Islands,   -«est of Wallace's line 

This area for the most oart consists of the continental  islands 
I of Sumatra,   Java,  and Borneo,  but includes the outlyincr islands and 

those between the  named islands and L'^layr.    Its eastern boundnry 
masses b^tvren Bali and Lombok,   through the middle of the  Floras S-^a 
^nd  through  the Molucca  3or,   to the -"estward of all  the  islands excant 
those  immediately adjacent  to the  Celebes.     From there  it runs north- 
»•estTrd,   the  area  includinK the larpc  southern islands of thö  Sulu 
ArchiT>alM(yo,   thereafter folio^insr the  intarnatlonal boundary between 
North Borneo and the Philiüoines, 

Thf* main islands here  included are either but  slightly s«^ar^ted 
froir. the Asiatic mainland and each other,   or,   in the  c^eo of Borneo 
of continental dimensions.     The  Celebes,  '-hich has a very peculiar ' 
faun«,   is included largely as n matter of convenience.     The  fnunp on 
these larger islands is  relatively rich and in many ways closely re- 
lated  to that  of the Asiatic mainland.     So far as «-ood destroying 
Insects go,   there are about the  fl«me  number of termites as in Malaya 
nut  rather fe^er beetles,   perhaos because of less exnloration.    The  ' 
pests  of stored products have not been extensively investigatedj  how- 
ever,   one list of  such  insects from Java shows for the most p.^rt wide- 
spread  species rather than native  species,     Tha  p.nta of the  replon are 
fairly w«U known,  but here also,   reGprdlees of the nuestlon of ultimate 
origin,   the  destructive species prove  to be widely distributed. 
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17.  The PhlllDplnes 

This area Includes the Philippines as a political entity, except 
for the division of the Sulu Archipelago mentioned In the nrecedlnp 
paragraoh, and the Inclusion of certain dutcn  Islands north of the 
Moluccas as far south as Pulu Sanglhe. 

From a zoological point of view the PhlllDrilnes may be considered 
large oceanic Islands»  They have, therefore, a moderately extensive 
fauna and have been fairly well explored. Aside from the termites, of 
which the Islands afford nine destructive soecles, most of the nests 
are widesnread, non-native forms. 

Ig.  Islands from Wallace's line to western New Guinea 

This area Is bounded on the west by the main oortion of th^ Dutch 
East Indies and on the north by the Philinnines.  Its eastern boundary 
begins in the Timor Se^i, Dassing northeastward between the Zuld Ooster 
Silanden and the Tanlmbar Islands, thence northward, immediately east 
of Ceram and west of LIlsool Island, then northeastward and northward 
just east of Tobl 

These Islands are very ooorly known for the most oart, In snlte of 
the fact that they have.contributed to European commerce for some four 
centuries.  They are also snail and rs a consecuencc should have a 
rather restricted fauna.  The Insects would be exnected to be 
for the most part related to those of Australia, rnther than the wr-stern 
Dutch Indies.  We, there-foro, can antlclnate no sooclal oroblems, 
esoeclally as It seems certain that the number of wood destroying Insects 
is decidedly limited, 

Australasia 

19.  New Guinea 

This  area  lies east  of the  ürocedlnc,   with  Its  southern boundary 
oasslng through  tao Arafura  Sea and north of the   Islands  In Torres 
Strait,   thence  around the  extreme  easterly end  of New Guinea,   Includ- 
ing the   coastal  Islands,   but  not  the  Trobrland  "nd  Loulsl^de  crouns, 
thence  close  to  the  coast  of Ne'v Guinea,   northwestward and  westward 
Just north of the  Scheuten Islands. 

It   Is  still  true  th^11 New Guinea  Is  the  largest  unexnlored area 
In the  'vorld.    We  can be  sure,   for examole,   th^t  the nineteen species 
of  temltes  so far recorded from New Guinea  represent  a  rather  small 
fraction of  the  total  number of soocies occurring there,   and we  can 
be equally sure  that termite damage will nrove  to be  very severe.     In 
all probability  the   sprae   sort of  thing can be  said for wood-borlnpr 
beetles and at least  some  rjeats of  stored products,   but  there  is 
scarcely  Information enough to hazard any guesses.     One  might,   to be 
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surp    anticlDate  damage  to Droteln naterlala,   causea by the  c?enus 
Troffodema    " It  is a fact of considerable  Interest  under nresent  con- 
ditions  that  all we know of the  termites of the  Tanlmbar end Aroe 
islands is  due  to the  collections made by a Japanese investigator 
nearly forty  years ago.     That  same  investigator visited virtufllly all 
the points  in the eastern Dutch East Indies and the New Guinea region, 
which have  since become  Japanese oT>erational bases. 

20. Trooical Australia 

This area takes  in northern Australia and  the  coastal  Islands,   end 
Its  southern boundary may be drawn for convenience  throusrh the  follow- 
ing settlements:    Broorae,   Tennant's Creek,   Huphenden,   and Rockhamoton. 

Tliis oart of Australia has a rather rich fauna,   distantly related 
to that  of  southeastern Asia;   it  is,   for one  thing,   very  rich  in species 
of  tomltes    there beim? known from thfl  continent as « whole,   1^0 sopci^e. 
Of these,   thirty-nine  are known to cause actual damage;  however,   the 
region is not  so rich oroDortionately in wood-borinp beetles,   and aside 
from clothes moths,   far from rich in native oest  insects.     Quite  sur- 
^risinrly    none of the  native roaches,   of which there are many species, 
are  recorded as rests.     The  ants referred to in the  next oeragraoh are 
nrobably.ae  serious in tronical Australia. 

21. Temperate Australia 

Temperate Australia  Is all of the  continent  south of the preceding, 
and  includlnfr Tasmania  and  Lord Howe  Island, 

This Tea  contains n^ny fewer species of  insects  than the pre- 
ceding,  but  they «re of the   same general origin.     Termite damage,   for 
example    üniMshes considerably as one  leaves tropical Australia,   al- 
though  It  is  not unnotlccable,   oven in New South Wnles.    Host of the pest 
insects on record are  importations from elsewhere,    Howeyor,   there  is 
B  considerable  list of ants,   chiefly the genus Iridomyrmex.   which arc 
native  to the  continent  nnd  regarded ^s very  troublesome. 

racific   Islands 

22. Micronesia 

This ^rea includes the Japanese mandated islands, that is to ^ay, 
the Caroline and Marshall groups and the Islandü north of them as far 
-s the Bonins and Rasa Jima, Its southern boundary Is on the Equator 
as far east aa l600E, thence southeastward to Include the Gilbert and 
Ellice islands, as far south as Nurakita Island, thence north on the 
ISO meridian to the Eouator, west to 177OE. thence north to JO»». It 
therefore Includes Wake Island. 

As I have already pointed out, small and low islands hnve in genera 
a very impoverished fauna unless they happen to lie very close to large 
land nasses.  This appears to be especially true of the rather Isolated 
Islands of Micronesia*.  For exnwole, but four termites are recorded, of 
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which two nre  subterrcnean members  of the  Hhlnotemltldae.     Even these 
do not  seem  eufflclently numerou?  to cause rauch d«nac:e.    Much  the  sane 
thing can be  said of the  Insects  of oth«p rrorot.     As  far as  I  can'learn 
all of the  nest  Insects  recorded on Guam,   the  lar^st  Island  In  the 
area,   are  Imported although  nresumably there  ia at  l^ast one  native 
termite   there.     It  Is highly doubtful whether more  exploration would 
yield an.aporeclable number of indlrronous nests. 

23.     The   Islands  east  of New Guinea 

This  area lies esst of New Guinea and  south of  the nreoedlnffl   It 
Includes the  Blsmarcks,   the  Solomons,   the New Hebrides,   and • few other 
islands.     Its  southeasterly boundary  Is  the Jurlsdlctlonnl  line between 
New Caledonia and  the New Hebrides,   and thence  north In Longitude 17S0E 
to the   southeastern boundary of Micronesia. 

These  Islands are,   many 
enouph to bear dense forest. 

of 
As 

though not well known fauna.     To 
find recorded from the  Blsmarcks 
nnd from the New Hebrides  five, 
the  last,   are  considerably under 

them,   of respectable  sl7.e and high 
a  consequence,   they have  n  rather rich 
take  the  termites  ns an exarmlo,   I 
eleven  species,   from the  Solomons  ten. 
All  of  these  flrures and esneclrlly 
the   nark.     The  p-overnment  fntomcloplst 

dt  Suva,  Mr.   Lever,   writes me,   under date  of Anrll 9,   19^3,   to the effect 
that temlte damage  In the  Solomons can be exnected  to be very  severe 
-nd v-e may assume  about  equal  severity  In New Britain,   New Ireland    aid 
the larger Islands of the  New Hebrides.     Rather Interestlnply    six'ter- 
mites are  recorded  from  the  Santa Cru7  islands.     A;?ld.c,   however"   from 
the  termites,   virtually no native  Insects nrc recorded'*s r^pts'     This 
Is  not entirely surDrlslnf since a number of families,   livp   the* 
tencbrlonlds and the dermestlds,   which  surely fair numberaof nests  In 
continental  areas,   show  few species  in the  Pacific  islands. 

2^.     New Caledonia 

The boundaries of  this area  follow exactly the  juriffdietion4»! 
boundariei of the French colon 

This 
^roup that 
in^ areas, 
leans well 
vhlch five 
nnnear to 

island and the  adjacent Loyalty Inlands are a  rrther Isolated 
apnears  ;n  some  ways  to be  quite  different  from  the   surround- 
In  regard to  the   insects  of  interest to uo,   it   ia  by  no 

explored.     For  instance,   but   six termites are  recorded    of 
arc  Krlotemltldae,   and   the   slrnifleant  families  of beetles 

be almost unknown.     One could,  however,   assume  that  in 
forested parts of the  island considerable  d«mape'mif?ht be'exn^ct'ed 
but   relatively little  In the  drier are.'3.     A few p^nera  of brotlos'which 
are usually continental are .known  from New Caledonia. 

25,     New  Zealrjid,   etc. 

This area 
dependent on it 
which is  a denehdency 

Includes  not  only New Zealand nroner but  ell  the  isl^nda 
as far as  170oW,   and including also Norfolk Island 

of Australia. ' 
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The  fnuna of New Zealand Is  In many resoecte an extremely peculiar 
one.     Tht   ItlanAf now noosess  ton  snecles of termites,   mostly  Imnorted 
from Australia,   anri PS  the  prenus  Contoterroea  Is here  renresented It 
lends weight  to my earlier com;?nt  on the relative ease with which 
nernbers  of thnt penus  are  trr.nsnorted.     So f?r as  I  c»n  9ny the  native 
insects  of New Zealand are   relatively unlrroortant,   but  It  Is ^orth 
reoontlng here  that weevils  of wood-boring tynes are  remarkably numerous 
in söecles,   although there  seems to be no clear report of damage by 
them.    At least one long-hornod beetle  Is fairly  aerlous. 

26. The  Fljls 

This area  Includes the  Pill «rrout) nrorjer,     The  following nearby 
islands are excluded:    Hotumc,  Wallis,  Korne,   Nluafoo,   and the  Tonga 
r^roup. 

Although fairly large  Islands,   the  Fljls are  so far removed from 
the Australian continent that they have a rather small fauna.     It  Is 
nrobablo  that the  six termites recorded (at least one of them Intro- 
duced)   represent about  «11 of the   srvplcs of this grout) to be exr»ected. 
Termites do,  however,   cause a certain amount of damage,  but  in any 
event,   much leas  than In the  Solomon?.    There are  rather few native 
Insects 9f any Importance to UP, 

27. Central Pacific Islands 

Tills  includes all Islands east of the Fljls ^nd Micronesia  to 
l^tltudo 100N.     For our ourposes it may be considered as having Its 
eastern boundary In longitude 1330W,   that  Is to say.   Just east of  the 
Gambler Islands, 

What )ias Just been said of the  Fljls amrtl^s with even more force. 
to  the Central Pacific  islands,  of which the main islands of Samoa are 
the  largest.     Termites are almost unreriorted from icost of those  islands. 
There are  six reported from Samoa and two from the Ellice groun,  but 
almost the  only reoorts from any of Xihe other islands deal with one 
widely distributed dry-*ood species,  which Is probably native and one 
or tvo instances of imported species.     Commerce,  however,  has distributed 
a number of the well known pests,   esxx'cially ante,   almost universally 
throughout the  Central Pacific islands. 

22.    Hawaii 

Thlo Includes not only the Hawaiian chain orooer, but, ^a «til, 
Johnston Inland for convenience. 

These islands have received almost more than their share of 
Importations, including the very injurious Coqtotenaos formosanus. but 
they possess a very small native fauna of any interest to uFI ClVe Ne'v 
Zealand there are a fair number of potential ""ood-boring weevils «Ithoug1 
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I  flnd.no renort  of damage  from thla  cauae.     In addition the  very 
ourloue  beetle,   ülcronalthus  debllls.   haa been Iranorted from  the  United 
States.   , 

29,     The  G-alaoapos 

This'Includes only  the Gralar^agos Arohloelag-o. 

The  aridity of these   Islnnds  ^nd  the  paucity of their human POTV- 
i.ilatlon seems to h^ve combinod to 
pests. They do, to be sure, have 
origin, 'vhlch Includes a very few 
^e  would not,  however,   expect any 

render them nearly wanting In known 
a small native fauna of South American 
termites, and naturally, some beetles, 
great amount  of damage. 

The  features brought  out In the ^receding discussion Ignore almost 
completely the  wides^i^ead  Insects which  c«n be exoected over considerable 
artat,   even In regions whore none  of their near relatives ere  wt-lve, 
3ased on the definitions given above  for cosmopolitan,  wldesore^rl,   and 
troplcopolltan,   the  following tabulation shows  the  total number of specie 
so far recorded and  the number of SDPCIOS having a wide distribution. 

Physanura 
-rthontera 
Dermaptera 
Isontera 
Smbloütera 
Ephcmerootcra 
Fsocoptcra 
Trlcho^terp, 
Lcol dornte ra 
Coleoptera 
Dlptora 
Hyraonoptcra 
Arachnida 

Total 
Swedes 
on list 

11 
2 

Cosmonolltan ^Icespread Troolco^olltan 

I 
2 
5 I 

Total of 
3 Drecodlner 
 columns 

3 
12 

337 
1 
2 

19 
12 

102 

P 
15^ 

I 

66 
3 
2 

_3 
103 

6 
16 

10 

126 

17 

It '"111 be  seen,   therefore,   that  generally s-oeeklng.   In the  tronlcs 
one nay expect  to be faced with the very good Dosslblllty of  contending 
"Ith some  two hundred sxiecles of oest  Insects withotit  taking ^ny r.ntlve 
oests  Into account. 
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6.    Conclualonö and Recommendations 

In this  section I  shall ntt^npt  to draw such broad *nd ^rneral con- 
jluslons '»s  the present  state of our l:no"lcdi|?e  seens to wnrr^nt  «nd to 
icko a nunber of reconnendptlons.    The  rcder should be vnrned thnt I 
\n.ve,   to sons extent,   nr.do reconnendr.tlons which are somewhat  Idealistic. 
I ha\'£' done  thlP bocnuse  It  is riy conviction that the nro^ross will be 
:hlofly made because  there  la an cdequately high ^onl at which to aim, 
^he  reconnfindTtlons fall under five heads: - 

a. The  obtfllnlnp- "nd dissemination of information on 
which control mepsurcs m«y be based. 

b. Regvlatlons p.nd.manuals covering at lenst the bnsilc 
Items  In the  surwrvislon rmA oerfomance of nest con- 

•    trol operations. 
c. Heans of obtaining: the most effective actual ooeration- 

a^iiatt Insects «nd rodents. 
d. Specifications aimed toward obtaining certain sorts 

of raw ,*nd oroceased foods,   as nearly as oosslble 
free of Infestation «tien delivered to the Quartermastei 
Corps, 

e. lioans of testing,  both In the laborctory and In the 
field,   the efficiency of such substances and methods 
M may be oro^osed for nest control,  as «ell as the 
determination of the  nosslbllltles of Insect attack 
on newly oror>08od or Invented materials,   such as 
synthetics.    As a corollary,   there Is Inplu^ed the 
testing of subttnnces annlled "s nreventatlves against 
other conditions,   such as mildew pnd rot. 

6a,  Conclusions 

Although every separntc fact already mentioned Is In the nrtur 
>f a conclusion, I here bring together ■ certain nunber of g^nerri stcte- 
nents,  most of.which have not been orevlously m^de  In this  rarxjrt. 

6al.    The Aopcndlx to the rer)ort lists about 10^0 soecles of 
Insects and nltes which either nre known to damage materials of  Interest 
to the Qu-rtomnster Corps,   or very  similar substances,   or have been 
found In buildings and are  related to destructive Insects,    Only a very 
few species nre  Included which.one would assume n priori  to be merely 
Gcavenfers.    These organisms »re distributed amongst thirteen order? «»s 
shown In the  table on page I67,     Of those species,   103 are cosmopolitan, 
Ck noro r.ro widesprcxd,   ''nd nnother If occur throughout the tronlcs.    We 
night think of these 209 snecles as constituting the  standlr^ r»my of 
nests.    The  renalnlnrr,  more  than 000 species,  belnf In the nature of loc« 
mllltla. 

6a2,    The most Important naturil groups of Insects nre: 

Beetles 5^7 aoecles with 116 In the standing ainy 
Termites 137 ■ •        ^    •    • 1 « 
iloths 102 " n        -52     n     n « n 
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-o ^V.^6 "f^e^als discussed In Section P. arp  dlvldPd  Into 
52 groups    of which only the following S show nore  than 6o iMület of ^ests each; -^^n w 

I00? 2/? species,   of which 20$ are beetles and 136 termite a 
Grain ^6 species,     «       "       l5|    -    beetles     f      39 mo^s! 
mouses and -^ "

V
-'
WI

P» 

Storehouses  129 soecles      "      «        ^    ■    beetles    "      kS ants 
Plant Sub- «"••, 
stances 109 sr^ecles      "      "        66    "    beetles    «      1| moths and 

Other mis- 1* ant8 

oellaneous 

0?hedr dried    ^ S^CleS       "      "        5^    -    beetles    "      1* noths 

^"or 69 8pecles       "      " 59    "    beetles    ■      22 moths 
fish,   fresh    6U soecles       "      ■        46    "    file» 
^ool,   fur, 
feathers 63 snecles      "      ■ 31     »    beetles    w      23 moths 

f! riU b5 ften t;hRt ^ b^etlec on Ow «'hole maintain their predominance 
in each of those groups.     Only In the   case of fresh m(>at do  thn  files 
Jljy the major role,   and only In the  cas- of bulldlnrs do the ants 
•hallende  the  beetles.     It will be  seen also that  each of the  main 
'roung 01  materials  Is reoresented exceot the nctals. 

6akm    As has been shown In Section 2,  a careful examination ** 
damage alone  will often give a good Indication of the  cLL?lve orranlsm 
in the  cose  of pooor,   textiles,   or wood,  but much nore rarely  m the  cpse 
.f foodstuffs.     The ultimate diagnosis has always to rest on findig ?he 
^ctual  insect,   erceot  In t  few favpred localities where  the  total  f^una 
of insects  is  sufficiently mU known,   a  situation which we nUht con- 
sider as never.true  In the  tropics. 

6a5.     The general group  (order)   to which a  nest  insect  (m^turo 
5r  immature)   belongs  is  readily determined,   but  to BO  further  often 
requires  special equipment.     It  is  true   that   in  the  north  temnerato   7ono 

CSn^ld0I?biG rmraber of »••t.WOl«! have "catch" characters. It is 
orobable th-t some of these characters might also rork in the tronic^ 
out  it  is unsnfe  to assume   so. ironies, 

two hends:   ^     Protection of food-     The detection of food fnlls under 

a.     Protection against  food orsts oroocr,   that   Is 
those p-sts whose prlma.y  Interest  is   In the  foodstuff,   itself      AVreat 
deal of attention has been  given to the  origin of inserts occu^rin«^ 
packages of dried foodstuffs,   such as  raisins or cereal oroSs      In 
many instances it has been possible  to  show that thi insects did*not 
invade  the materials after packaging but ^re  sealed uTwith them norhans 
only as eggs      Therefore,   the  infestation must have begun ^fore  the 
material wr.s  finally oackaged. ^lore  me 
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The  follov.'lng procedures  should diminish  the  Incidence 
of  such Infestation; 

1.     Selection of  storlc.     The material  to be packaged 
should not only be reasonably free  from evidences  of Insect.danage but 
should,   as  far as possible,   be  free  of Insects  thenselves.     There are 
various nethods  of acconpllehlng this  other than insoectlon.     If the 
material  Is  relatively undamaged but  does contain o  few Insects,   It may 
be gassed with  one or another furnlgart,   the   choice  of which defends on 
the  type  of material,   or It my be heated to a  tenwrature nnd  for a 
tine  sufficient  tq kill all  stages  of.Insects within It, 

2. Good Housekeeping,    Once  the material  comes  into the 
processing Dlant every effort  should'be r\ada  to  see  that  it is  keot  fr^r 
from further  insect  infestation.     This  Is  to a  large extent a matter of 
cleanliness.     Bits  of material  should  not  be  allowed  to  stay about  in 
cracks or corners «'here  it  Is rosaible  for insects  to breed,   nor should 
bins or other containers be  used  so  continuously as  to ^r^vent  thorough 
cleaning at  regular end moderate  Intervals.     By  thorough cleaning ^e 
mean not alone  the   sweeoinp: out  of  the  evident  fragments  of materials 
b"t the  sterilization of the Inside   of  the bins,   nreferably '"ith live 
steam. 

3. Control.     It  !•  nrobably  inevitable  that  a   fe*  ins^c's 
will cret  Into e processing olant an^  find  some  »ay  of maintaining them- 
selves.     Thp   sneed with which an Insect formulation  Increases   in a bin 
or a  food  nackage  la more  deoend^nt  uoon the   number of  insects  ^resent 
than urmon the  fecundity of thp  individual  insects.     It  is,   therefore, 
Imnortant  that measures be  taken to  P«.? that an Insect nonulntion is'not 
allowed  to build ur In a  nlqnt,   snd  aside  from good  housekeenincr this ma- 
well  Involve  recrular or occasional  fumigation of the plant.     T>r  interval 
can be  determined only by kroner ina^ectlon.     In  thr-  cas*»  of certain mot)-* 
this can be  done by traoninfl:.     Then  if  the  number trannpd  nor "-eek  rises 
to a certain level,   dependent somewhat uoon aeason and ceorranhic 
location,   fumigation should  be  undertaken. 

^.     When the  materiel has been  finally nrckep-ed  and   seal< 
unless  it  is certain that  it is free  from insect? or any of their Ptnjres 
it  would be  best  to  submit  It  to a  final heatHnp  treatment   to kill  any 
insects »'hich are  still  In it. 

It  is  unfortunately  true  that  storage  at  lo'" temr>erpturer 

Is  not  rn  adequate  guarantee  of  freedom from  Insects.     Generally  sneakim 
the  temperature and time  required to kill  insects by refrigeration ar« 
beyond  those usually  feasible. 

It «-ill be  seen that  the effect of  these procedures imon 
the  nutritive  velue of  the  food  is  rather different.     Obviously 
prevention of infestation by nroner hnndllne of  food  and nro^er  con- 
struction of processing slants and  so  forth,   cannot  detract  from the 
nutritive  value,  but it  Is equally evident that unnecessary heating of 
food,   especially «'Ith  exposure  to air,   can hardly fall to affect at  least 
the vitamin content and possibly the  composition of fats or oils  '"hich 
may bo present.     I heve  not   found any  clear  statements as  y:-t  of  the 
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effect  of funlgante  on  the  nutritive  velue  of foods:   It  Is   not   Incon- 
ceivable  that  they mlpht have  some effect,   quite aside  fron any nolson- 
Inpr due to retention of the  fumlgnnt. 

b.     Protection of food oackapres against known food rests 

This Is a oroblera which has been of considerable  con- 
cern to the  Corps for several months at least,   and to which I have given 
a good deal of thought,   but I  regret  that I am yet unable  to oronose 
the oerfect rjackage.    Much deoends on what one  desires to Drotect a 
nackr.ge acralnst,      A merely tight package of heavy caper,   for exarmle, 
'»111 for the most nart,   under dry conditions,   protect against a con-   " 
siderable assemblage  of food Insects.    Aside  from    a  few beetles,   It  Is 
comnaratlvely eesy to construct a package which la proof ag«lnat Inva'sior. 
by food Insects.     It  Is veiy much more  troublesome to protect against 
rodents or temltes.     Tn the case  of  rodents It  seems unlikely that any- 
thing except metal,   and hard metal at  that,   would be completely pro- 
tective.     So  frr as damage  to the  package.   Itself,   Is concerned,  most 
Insects  can be kept out by multi-wall asphalt laminated paper.    How- 

In the  southern United States on the packaging of 
such multi-wall bags,  '«'hen the stitching VPB covered 

"•1th heavy srummed pacer,   afforded protection for ten months  In storacre 
against everything except  termites.     I have not had penetration by the 
eastern subterranean termite of a variety of paper containing asphalt 
end fine  eand,   but I have had some  Injury to the asphalt layer.     I  can- 
not,   therefore,   recommend  such paper unreservedly against  the much more 
powerful termites of the  tropics.     Tho  examinations which I have already 
made on certain treated textiles  Indicate the possibility that  the 
Improprnatlon of the  outer one  or t^'o layers of paper with some material 
such «^s  copper npphthonate  or orthochenylphenol miprht  Improve  the 
resistance  of  such materials.    This  fitlll does  not  solve  the problem of 
box^s and  crates which,   unless they be  stored on termite-protective 
racks,   are  certoln to be attacked unless the wood  Is  treated  In some 
way.    Even when so stored,   they would probably be  somewhat  susceptible 
to attack by w,ood-borlng beetles. 

ever,   Investigation 
rice  Indicated that 

Very  recently  the   Forest Research Institute  et Dehra 
Dun,   India,  has published two leaflets,  24 and  26,   dealing with  the  con- 
struction of plywood containers;   these leaflets I have not  seen.    If 
such plywood containers could be made  resistant to Insects,   as by the 
Incorporation of Insect-resistant plastics or by chenlc^l treatment,   the 
containers might be quite useful. 

6a7.     Protection of Equipment and Supplies 

Protection of  such materials depends on two factors: 

r.    Storage,     I have alreedy discussed to a  considerable 
extent  the  construction of buildings reasonably Immune  to and unattractive 
to Insects,    Other methods  In use are ^ell known,   such as cold ond  in the 
case of  textiles,  the use  of closed containers and paradlchlorobenzene. 
Such methods are naturally satisfactory UP to the  point "'here the eaulp- 
ment comes  Into use.    Its  further protection «'111 have  to denend on - 

171 



b.   "insect orooflng',   or  the use  of mfltorlrls  -hlch Pre   1 
themselves  Inedible.     I hnve discussed  above  the  nroblens  of  Insect 
orooflnp- and listed some  of the  Mteriali  «'hlch hrve  the best  rerutntlon 
the   substitution of oer se  Inedible mflteri^ls;  unfortunately,   relatively 
fe\v of  the possible materials such ut synthetic fibres  or ol^stic  sub- 
stitutes for leather have been tested at all to determine  the effect of 
insects upon them, 

6aS.  Materials of Construction. 

There are  evidently three '«-ays  in which bulldlnprs and 
materials used in. them can be protected a^inst  Insect attack. 

a.     Structural rasthods,   that  is,   the  deslprn of  storage 
places and of buildings  so  that they cannot be 
reached by insects or other t»ests, 

b»    Cheraicpl nethodp;   the treatment of the nnterinl^ 
with repellent or ooisonous  substances,   and 

c.    Environm^ntPl methods;   the  storage of timber under 
conditions  relatively unfavorable  to  insect attack, 
the   clearing of ground or its treatment with ooison- 
ous or repellent  substances  so that posts tend  not 
to approach buildings. 

Wood attacking Insects are  found  almost  «11  over the  ^or'a 
there being one  report even from Alaska,  but there pre only 1  ft« region; 
in which they are at all numerous find well known.     The  number of species 
Involved in some  of  these  regions   Is  shown in the  table.     It  Is nrobable 
however    that  similar numbers of  species occur in all  regions  adjacent 
to those  noted in the  table except  that the number "111 bo  lower on 
Islands than on mainlands.     There arc a few regions about "'hich little 
is known where peculiar attack is  to be anticipated.    One  of  these  is 
New Zealand.     In most  parts of  the  world   th^re  are  a  very  ft« wood borin« 
true weevils  nnd these weevils «re all rather closely related,   and sur- 
prisingly enough,  particularly numerous in Now Zealand,   (170  species) 
pnd Hawaii     (HO)   as compared with 66 for the  whole  of Australle. 

North America 
Europe 
Malaya 
Australia 
Central America 
South America 
Dakar to the 
Cameroons 

6a9.    Hetnls 

Termites 

2 
12 

26 
7 

16 

Beetles 

II 
2S 
17 
22 
35 

10 

MiseelIgneous  1  

It  is evident  from «hat has olrerdy been said that  the 
protective effect of metals  resides almost entirely in the  physical 
character of the metal,   not  in its  chemical properties.    If a metrl is 
soft enough It will be penetrated by Insects,  and conversely,   really hnrc 
mctnls are  not penetrated.    It would appear that the  chemical contact of 
pests with metals is not so  intimate as to  cause either poisoning or 
repulsion. 

^72 

• ' • 



6alO.     Bulldlncrs  and Storape  Places 

It  Is  nopslble  to  s.) neslrn nn^   constnjct  b'll.ldlnfrs  and 
storage nlaces  that  their Invasion,   either In  resr>ect of the  structure 
or Its  contents,   by rjests  Is  reduced  to a  minimum.     So fur PS   thfl   con- 
tents are  concerned,   this   Involves,   to a great extent,   the  elimination 
of unnecessary ooenlngs,   the elimination of hprborages,   and the  pro- 
tection of necessary openings.     It must not be  overlooked  that while 
modern concrete  buildings  are,   to a  very considerable extent,   rat nroof 
they may be  turned over to  the users already orovlded with rnts vhlch 
have Invaded the buildings  In the  course of construction,   and It  Is 
fairly customary now to have a building fumigated or othar^lso  treated 
for rats before  It Is  turned over to the owners. 

6all, Poisons 

There arc  obviously a considerable  number of oolsonous 
substances.which will in any event kill nny Insect that we know of    but 
other circumstances than the mere presence  of an Insect govern the'ehole 
of poisons.     Furthermore,   the  effective use of one oolson will  not be " 
so readily obtained as  the.effective  use tertians of some other nolson. 
Under the   recommendations,   I  shall hrve  something to sny about  methods 
of obtaining effective use.    We must,   therefore,  h-^ve  gone  criteria for 
choice  of poisons.     In the  discussion of nolsons  I have made  some  commen 
on the hazards In certain cas^s,   and uTDon safety measures '«'hich  can be 
emoloyed.     I  shall later make  some  further recommendations along this 
same  lino.     There  also will be  found   some  remarks  on the   relative  ftfflo** 
of various poisons against oartlculnr groups of enlmals. 

We ma 
not only the efficacy 
apollcptlon to the T>e 
of the building which 
effective use of pols 
shnll bo subordinated 
shall be taken to ore 
toxlclty to nan Is nl 
to relatively weak po 
some cases,   very  mef 

y point out here  that  the  criteria of choice  involv 
of  the nolson in connection «'ith «  given method  of 

st   in question,   but  as well,   the  disturbance  of use 
is  involved,   and finally  the   toxlclty  to nan.     The 

one requires  that,   on the whole,   this  third ^oint 
,   thpt  is,   thr,t   such orecnutions as  are  neeppssry 
vent Dolsoning of oersonnel.     If,   on the other hanp 
aced first,   then we  are  committed for  the   most oart 
isona  or to  substances  difficult  to  obtain    ond  in 
ficicnt, ' 

6al2.   General  Procedures 

I will  nresent here  some   conclusions   in regard 
aoplicability  of ti^nt and moisture  in the  control  of  insects. 

to the 

1.  Practically all Insects and arachnids can be killed 
by exposure to a tenoerature of l6o0F for 20 minutes. Many insects can 
be killed at even lower temoeraturos and penerally soeaklng greater time 
^i1^ a loWär temperature, but in no case should a tenoerature below 
120u be considered fatal. Allowance nust also be npde for th" time 
required to bring the materiPl UP to 
cases this is a matter of hours. 

;he requisite tenoerature.  In some 
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, 2'  Storage of materials at a'tenoerature not above 500F 
will normally result In preventing an Increase In Insects present.  Unlei.5 
the temperatures are veiy much below this, raold kllllncr Is not to be 
expected. 

3.     There are not very many records deallner «Ith the 
minimum moisture required In the  food.     The soan of those available  is 
from 6 to 10 per cent.     It should be noted,   not only that most of  the 
reports are  g oer cent and below,  but also that  this moisture content  Is 
considerably less than that ordinarily encountered In so-called dried 
products. 

6al3.     The Mammals 

For obvious reasons  of  size,   the  mammals are  for the 
most part handled by methods which are  not aoollcable to  Insects.     They 
must be attacked by snoclally r^renored and olaced bplts,   or with trn^s 
in the  case  of rodents.     Construction of buildings  Is of nrlmary Icmort- 
ancc If.they are  to be maintained free of rodents. 

6b.     Recommendations. 

6bl.    Obtaining end Dissemination of Information on which 
control measures may be based. 

It apoears  to me  essential that  there  should bo  some wny 
In which the problems  confronting officers  In the  field can be broueht   tc 
the  attention.of specialists nnd In which  the  Information obtained  from 
the  specialists can be out  Into a  form usable by the officers Pnd con- 
veyed to then.     Such procedures,   of course.   Involve  certain difficulties 
In the  first place,   relatively few officers In the  field can be ernpcted 
to have more  than a lay knowledge  of zoology,   or to have any special 
knowlcdce  of how the material should. Be preserved for shipment.     In 
addition,   there may be,   naturally    problems of  trensnortatlon of cny 
material Hilch might be  collected;  however,   I  feel very  strongly thnt 
definite effort should be  made  to get back  from the  field all  Informaticr 
and  srcclmons that bear on the oest  control problems being encountered 
This will  involve,   of course,   the oreparntlon of the  necessary Instnc- 
tlona to officers and It rill involve  nlso the  setting uo of one  of two 
mechenlsms  In thl? country for hrn.illng the material. 

n.     The directions for collection, ' preservation nnd ship- 
ment of specimens may be  taken UP under four Items. 

1. Collection 
?» Preservation 
"5. Shipment 
*, Data nnd Labels 
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It     Collection.     The  exact neana  of iflvincr VIAI^   /-.^ 

of preserving fluid.       The  insect win either then d^r) into ?h-%7„?l 
or can be  shaken into It.     If the ormortunUy offJr«    kllllL *?.fiUif 
be n^pared,   utilizing chloroform or carbon Ltrachlirlde      For ^hf«8" 
ouroose  some absorbent material  is placed In the bottom of  the  vial    ThJ 
Slf^Jw1^ **£** COtton'  upon which • "l^ce  of fairly stiff pa^r 
ill&l1*!***** «^  ^  internal diameter of the  vial    L  tnL**™*' 

MMitiMP inM«#. ^    Proservfftlon.     Since wo ore  concerned Drlnnrllv with 
securlnp: insects in a  stste  suitable for identification but  not 
necessarily  suiteble  for the  nreoarotlon of%itti  «i«? 

in #«M *. Lundbled in Sweden has  successfully used amvl  rpptnt* 

that nlpht be used for larger Poeclnens.     It  Is  nssuned It  this  °oint 
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that  the   necessary label has been olaced within  the  vial  or bottle 
(see beyond).     Screw caoa  are not advisable  as  a method 01   closure;   they 
ar^  almost  certain to  leak.     The  only way  that  I know to make  one  tight 
Is  to fill  the  screw caD half full  of molten naraffln,   and  .lust before 
the naraffln Is thoroughly hard,   to screw the  cat) tirtitly on to the 
container.     Smoothly cut plufff of soft wood.can be used In nlace of corki; 
but care must be exercised not to burst  the mouth 01  the vial or bottle. 
It  Is always advisable to tie down the  cork.     This can be done most 
readily by  the use  of  adhesive  taoo. 

In racking prlaas containers for shipment,   It  Is  necessary 
to mak"   sure  that  glass never comes  in contact with glass.     Each bottle 
or vial    therefore,   Is wrat^ed in several thicknesses of any  sort  of 
Daner    'Tbe  vials are nlaced in the  center of the box,   completely pro- 
tected from the walls,   tOD,   and bottom by any  sort of firm but resilient 
racking material,   crushed pftver or excelsior for preference.     Srv?clmens 
of moths  in envelopes may be out  In a  small paper box and that  In  ourn 
packed within a larger box,   the  same way as a groun of bottl-s. 

Dry cotton Is an extremely destructive material  to have 
in contact with  insects.     If it  is necessary to nack dried insects in 
cotton,   they must always be  separated  from It by a layer o.   soft wtjir. 
such as toilet  mner.     it  is nl^rys necessary to make  sure  that  such 
coocimens are  sufficiently firmly opeked so th-t  they cannot move  durlmr 
shipment.     It  Is loss dangerous to use wrds of  cotton as a pncklnpr 
material  in vials of insects. 

H      Data and Labels.     It  is absolutely essential   th*t  all 
soeciraens be accompanied by adequate  information.     In many  Instances thU 
may be  too bulky to out on the label  that goes within the  vial or bottle. 
In that  MM a certain miniraum must go with the   snecimon Its-lf.    This 
should  include the  locality at which  the  swclmen was collected    the 
date    the  collector's initials or name  (in this  case, the  collector 
means  the person resnonsible for the  sending of the material,   not  neces- 
sarily  thenerson who happened to nick ur> the   insect),   and  some   sort of 
serial  number which enn be  connected with further information sent 
sepirately. 

Labels  should be written on a  decent  grade   of writing 
MW or tyoewriting prner.ln nencll,  with some  nreesurc.     (Ink l^els 
arc  totally unsatisfactory).    The  size of the  label shoula admit both 
of Its being inserted  readily into the vial,   nnd being readily extracted 
fron the vial. 

Further data,   as  fr>r as nossible,   should  include  any 
observations  as to  the material damaged,   the kind of damage    nn* the 
habits  of the insects.     It  is even Imnortant  in many c«Be8 to know wheth^ 
the  insects arc  active by day or by nigjit.    The more detail '^ich  is nro- 
vided    the  better "ill be  our understanding of  the  insecc  and «hat  to 
do about it.    As a matter of  information,  any native m>me   of  the  insect 
is always  useful,   and  also any  InfoiTiation which natives are  ^ble  to G:1V€- 
about means  of  control,   because  this  can be  sometimes modified for our 
own use. 
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b.     Identification and  Dlseenlnation of Informfltlon 

There are  two 
could hi handled for study. 

aomewhflt  different '"ays  In -"hlch material 

(1)     All  the work,  could be  done within  the  United States. 
In which case,   I would recomnend  that a coraoetent  zoolorlst with sone 
experience  In problems  of oest control and the  Identification of Insects 
be  selected to head uo  the  work.     It  Is not  e^nected  that all  of the 
actual  work would be done  by this one  person,   although he mlpht do a pood 
deal of It,   but  It  should be understood that he could submit any naterlni 
to  specialists  In more  limited fields  for their views and  reconnendetions 
ana  their  reulies would  come  to hlra.     It "-ould. be  the duty then of  the 
zoologist  to  rework these  reoorts of soecialists into a  form in which 
they would  be  of the  greatest use  in the field.    Obviously this would 
in many instances demand that the reports be translated out  of  scientific 
Jargon into plain English.    Having nrcnnrcd the  information,   then it 
would bo  forwarded through the office  of the  Quartermaster General,   not 
only to the  officer with whom the oroblem originated,   but oreferably 
to all Quartemastcr officers in the aünronrlate googranhical areas. 

(2)    An extension of  this  procedure which «'ould make  it 
more valuable,   would be  to make provision for actual visits  by the man 
in charge  of the program to any area  in which  serious nrobleqs were 
being encountered.    He would then have  the  ooportunlty to make  first 
class collections in the  field and could,   in'all orobabllity,   nake at 
least nrelininary recommendations on the  soot. 

Either of these orocedures 
reports, in detail, of actual conditions should 
without unnecessary interference by censors. 

nresunnopes  that full 
come  back  to this  countr 

luiT The distinction in value betwoon the two rnethods 
given resides in the present difference between the consideration of 
strictly physical or chemical phenomena and biological phenomena.  In 
dealing with physical and chemical problems it is ordinarily noseible 
both to find personnel competent to record the phenomena and to record 
them In such terms that the conditions can be duplicated elsewhere.  In 
dealing with biological phenomena, on the other hand, not only are the 
chances very much against the presence of personnel competent to record 
them, but in addition. It is often impocslble to duplicate nroperly the 
conditions, which are very complex and often not measurable by available 
methods, elsewhere.  Consequently, a technically trained Person on the 
spot will be able to make a better anrlypis ana acquire far more informa- 
tion than can, at the present time, be put down on paper in usable form 
by relatively.untrained persons. 

6b2.  Regulations and Manuals 

It is strongly urged that regulationr and manuals be 
prepared covering at least the basic items in the performance and suoer^ 
vision of p*it control operations.  Du? to the considerable number of 
decisions which fmat  be made, based on particular military considerationt 
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with regard to the contents of ra«nuals, I shall not attenot here to po 
Into a great deal of detail. 

It la evident that the choices to be made as to methods 
Involve the question of effectiveness of one method as compared to 
another, and so far as most control methods fro, there Is little 
exoerlence with them In the tropics. TD  begin with, decisions would 
have to be based for the most part on temoerate zone experience; how- 
ever, It cannot be anticipated now that there would be very marked 
differences in effectiveness. It Is also evident that as a Practical 
matter there should be a minimum number of procedures or formulae 
selected for the control of a particular type of infestation.  rn 
addition, there is the very important question of safety Involved in 
the use of any control method crapioying poisons.  The last problem is 
that of the training of personnel. 

The selection of methods to be used under ^articular 
conditions requires a consideration of the availability of materials 
and of transport and issuance of materials.  It may be advisable 
ultimately to divide the methods into two categories:  (1) thof?e methods 
which can be employed at established bases where the problems of local 
transport and storage a%e less acute, and (2) those methods which can 
be used in the field where it is obviously desirable to transport the 
smnllost possible bulk of material and to depend as far as possible 
upon locally obtainable items. 

In sp?.te of the remarks made in the first paragraph 
above, I will put down a general outline of the Table of Contents for 
a -nest control manual.  It should be stressed that any such manual shoul' 
recommend rather than specify. In other words, no needless restrictions 
should be placed on the Inttilifftnef and inrenulty of the men on the 
spot. Precise methods,.intervals of application, and quantity of 
materials are too much dependent upon local conditions to be embodied 
in official regulations. 

Syggeetcd Table of Contents for a Peat Control Manual 

A. The recognition of th-^ main groups of insects and their 
work, «'ith a brief notation of the habits and distribution 

B. Methods of control arranged under 
(1) The materials infested. 
(2) Groups of insects. 
(3) Rodent control, 

C. Methods of construction of bulldincrs and supply duwos «nd 
arrangement of their contents for the prevention and con- 
trol of insect «nd rodent attack, 

D. Regulations «nd safety procedures relative to control 
methods and. control equipment. 

The regulations should specify the precautions to be taken 
In the use, handling, «nd storage of poisons, the personnel to "'horn 
poisons may be issued and the qualifications of the personnel who are 
competent to use poisons or to supervise their use. 
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•##^*  +u It  should  be  noted  th«t  Item C ■ottld.   to pone extent 
affect  the  sopclflcatlons  of  constmctlon s^t  down  In  the  ov^tln^' 
Quartermaster manual  on the  subject,   end vroanwhlv *olTnr ^li    -. 
d^^n1SA  m**9 %Bn*eB  lnVOlved would be  for^h^most .^^fln^a^r 

Suffgeeted Resrulatlone  with Regflrd  to the  Uee  of P-st 
Control MatQrlals 

1.     Regulations on fumigation. 

.quip«** ...uh,., Ls**0^^ b
b
y

e SiTVAfo*? mltivm1! 
h.ve b-en rronerly tested before  bLlnnln^ iirk on ee*  job        "    "'hl0h 

L    . ,    ■ *«     "^H   fumlpntImr  ortvi  to be  renui rv^fl  t-n  n«.«»,«  *-Ä 

the M«.  to taKe J^l^kTouZl .'3 Ä^^nT^ST?.^ ?*' „ 
sonoe be  reoocrnned .•Ithout an l^-hour ventilation nerlofk?    J!f*,t'i 
include burro- or herbore^res m SJ .Ml of J.*?;."JS^'.„S.1'^«^ 

unless  the  entire 

outside the  fum^d °?r.!eture' ^rlnff the e^tfre^rf^fe be S" *'ty 

of rwlgotlon until It  is  sefe  for .Te^erteneed ^^«to^0? heelnnln^ 
-vlthout mesk.    All doore end eccaeeiSle-lndo-s should be  loe?.r„tCe 
»erning signs olsoed on ell entrsnoe. befo?rthe1Sm"Sn?  l°0^Ln"ea. 

inoludin,, «U.   butier^^eTveVt-bl^ ^T'llt^  t0 */ m,0V,",• 
bottles of Uqilds.   elio^undevel^ned fli; "tm  ololis ZTtZ"* uncortp' 

fumlgsnt  to  the  IntendeTs^e"1^^ t^1^ Sou'*.*«"^!^.1??  the 

determine thet no rereon or domestic enl^l reraalnrtn'the h^fü0"' 
before the  funlgent.ls released and the  fliarexl? Is mefle. "" 

tlon Job, both n% 
ventilation. All 

9. 
the 

Two or more  experienced men to be  on ev^ry  fuml*a- 
tlme  of releasing fumlgsnt  and Bt time  J berlnnlnr 

.lobs  to be  supervised by an exrerlencpd fumlp-Ptor. 
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10. MotifIcntlon of  time and  nlnce  of fumls^tlon ehnll 
be n<?.de  to loc-^l  officers  In chprp:e,   Qurrtemrster Corns.   Snnltzry Corns, 
nnd Hllltrry Police. 

11. All  bedding,   unholstered mflterlol,   woolens,   end  fur^ 
should be nlaced esDCclelly for ensy  nenetrfttlon by funlpent  nnd venti- 
lation.     It  Is  recommended thnt hent  and fans be used "'here  feasible  to 
assist  ventllQtlon. 

12. The  officer In  chnrcre  of  the  bulldlnpr or of each 
section of the building shall be notified. In writing of the  time  to 
vncnte  the  nremlses and  when reentry may be exnected.     A cony  of the 
notice  should be nested In the building. 

13. Each ere"' should have on the  Job such  safety kit  a^ 
may be  ennroved end Issued by comnetent authority nnd  shall be adequatel; 
Instructed In Its use,   and  In first  eld,     Test nanere  and   color chart 
for cyanide detection win also be nrovlded, 

14. No person »ill be permitted to enter the  fumigated 
premises before   the  fumlgator has  satisfied himself by nersonal   Insnec- 
tlon without a gas mask that  It  le  safe  for rpoccunnncy. 

15. All  equipment,   warnlner slpns,   and  g»s masks  shall 
be  of  tyr>e8 annroved by comnetent authority. 

16. An extra gas nask ^nd  canister shall be  "vnllPble 
on all  Jobs,    Mllltrry  gas masks are  not nrotectlv^. 

2,     Regulations on other nolsons, 

a.     It  Is   strongly  recommended  that ^11 no^ored nolsor* 
should be  colored.     The  current practice  of those divisions of govern- 
ment which have made resrulatlons  In this country  Is  to  require  that 
sodium fluoride be  colored a distinct light blue  or light creen.     The 
usual nractlce  Is to add nlle  blue   rulnhate.     Where  nyrethrum *»nd  fluorldt. 
are mixed,   nlle blue  sulphate yields a greenish  color.     Generally 
sneaking,   no other nowdered nolson is  readily available  to  the  nubile 
for ins^cticidal numoses,   and consequently,   regulations  in recrard  to 
their coloring are not  extant.    In ny nersonnl onlnion it  it  not of greai 
consequence  to attemnt  to color different poisons differently.     It '«ould 
be far better that nersonnel should, associate a  arreen or blue  color '••ith 
Insect powder,   rather than that they  should try to remember that blue 
is fluoride,   and nink,   let us  say,   is nrsenie. 

3.    On marking and  storing of noiaons, 

( 

Not only should containers of nelsons be censnicuously 
mnrked, nreferably red on white with the word "Poison" end skull «nd 
crossbones, but they should bear also the name of the nelson and the 
annronrlate antidote.  It would nrobably be advisable that the word, 
nelson, should, occur on all four sides of the nackape.  It should be' 
strictly forbidden to transfer nelsons from issued nackacres to other 
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oackafiree for  storasre.     It  seems  to me   far safer to nackape  the  naterlal 
originally  In contajners  of ar^roorlate  size,   rather than  to  distribute 
J-wfJ rU    '  •    F*0™™** that general  stores of oolson be keot  in 
cabinets or lockers separate from any foodstuffs,   and control of such 
lockers be  under the  local  Quartermaster officer,   Personally. 

Local personnel such as mess sergeants In the field  should 
be  required to keer. all poisons,   whether In raw form or made  UP into 
baits or other mixtures for application,   separated from food,   and  their 
"afJhould be  restricted to those personnel.who have been certified com- 
petent  to use particular materials by the  pest control  section.    This 
point  Is  referred to under recommendation 3. 

6b3 - Operations  against Insects and rodents. 

I„*A        v    -.     ^f  effective use of pest  control methods and materials 
nftl^L*l0nt 1° hipher k111 0f the T>e8ts and les8 Sequent repetition of treatment    but,   of course,  also to the  conservation of time and 
materials.     Unfortunately,   it  Is  not possible  to put down a ^t of pre- 
5il?kr& f0; ?h%^ndli;^ of spray or Insect Powder or poison bal^ 
Jnllke  the  lubrication of automobiles,   we cannot  say th-t  In a bulldimr 
rUrt™*  'V^ a «efi«n **  sr>ray here or  there;   the details  of e*ch * 
^??^f%?eCU]:1Pr t0uthe CGe? lt80lf'   the "InutlM of construction 
JtSHL^Jf!^    th?  nMnber nnd kllldB of invaders differ!    IfSJl verv 
to ?hf ^«?. Jhe !J?itiW,i1<,a 0f lnsect contro1 W^odi *onl* bo nlaced to the greatest possible degree in the hands of those who have  ppeciffn 
!J!i?J?5 Snd eTOerle^e.     It is,   of course,   evident  that  in a  feT 
stabilized areas  as  the  United States.   Oroat Britain and A^raUa     «hi. 
§u?SidVo?0^11ShCd by  the  •rjlq^nfof existing cSmmerc^i  opeJaiors 
of ^??t he  nr9ns "^tlonod  it  seems probable  that USP must be ma^* 
of military personnel.     On this point I have seen a trood ämm\\* 

halerMflLClrCUlflted ^ the  Nptl0nnl  ^st  ControlVssrc^atJon1 Pnd  T have also some  remarks on the  sublet  tsnt me by their s^cretarv 
Mr.  Buettner.     It should bo understood here  that  thp  exP^sslon I «n 
about to give   co  these  views Is my o-n and not  preclsely^hrt  of th? 
association or its secretary.     The agreement IsTn^rl'^lpL'raL^th.n 

4.     . First,   it   is  prenorally  arreed that  the  emplovmpnt  A-T 

whole  to -äste  of materials    iln«««!« klfl ?I  r^t ?l  '   iü?f.an thß 

materials used.     Second,   that  tLre  sLuld b^a'mLe  d^mL'1^? 2* 
ment governing the use  of existing commercial  facilities      I  on ni^      n 

infommlly at one time ?h.t  ?f 'job "eg ?oo bL for nnn^^' ^t 

who «re  ejected to do the  Doturl ror*. ooerators 
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Where  the  use  of existing comnerclal  fflcllltles  Is  out 
of the  question,   then the  most  satisfactory procedure aone^rs  to ne  to 
be  the   setting: uo of oest  control  units analogous  to the  malaria  suiv 
vey and malaria  control  units  of the  Sanitary Corns,   these  units  to 
handle all  operations  not -orlmarlly  Involving Insects attacking man. 
and  animals.     There  would,   consequently,   be  virtually no  overlan 
betveen  the  general  nest  control unit and  the   sanitary control unit. 
It would only remain to decide where  the house  files were  to be assigned, 
(I  suggest  that house  files In buildings be  treated as general  nests 
and  those  associated with garbage  dumos  or manure  nlles be  considered 
as  sanitary nests.)     I  suggest,   therefore,   the  following organisation 
for 
not 
Forces 

a nest  control  section.     This  section would  probably ultimately fall, 
so much under the  Quartemaster Corns as under the Army Service 

as a whole. 

Chief of Section 
Assistant Chief of Section 

One  to be  a  zoologist with a knowledge  of nests  and  nest 
control,   the other to be an experienced nest control onerator.     With 
the nroner selection of man.   It  Is    of no consequence '«-hlch one  Is the 
ranking officer.     It would be their function to act as adnlnlstrntors 
of the'nrogram and  chief trouble  shooters.     In addition,   this  office 
would  roqulro a necessary  secretarial  staff;   ncrhans two  to four nersons 
would function as  secretaries and  technicians.     Under these  there would 
bo  ten areas,   each under an area  chief and assistant  chief,  aeraln one a 
zoologist and  the  other an exnerlenced onerntor.     Thes»3  men would per- 
form within their rrea  the  sane  creneral functions  as  the  section chief 
«nd his assistant,   and would have,   nreferably,   for each headauarters 
a secretary and a technician.    Each area would hove,   »'Ith nerh^s  t^o 
excentlone,   two or more nest control  units,   which »ould   consist of a 
leader who  was  exnerlenced In neat  control  oneratlons,   ^nd  four men 
under him,   Hho had had some   training  In actual  oneratlons  and  «-ho "-ould 
work under the   Immediate   suncrvlslon  of  the  leader.     It  should  b^  noted 
that  so far as  the   staffs  attached  to  the  offices  of  the   section chief 
and the  area  chiefs are  concerned,   the  secretarial pnd tpchnlc»!   staff 
could consist largely of women. 

The 
assigned to esch. 

ten areas with  the  number of neat  control units 
and  augcrested nlacea  for headquarters  are  as  follows: 

North Africa 3 units 
Weat Africa 2 unita 
United  St^tea 0 unita 
South America 2 unit a 
Cnrlbbem  (Central 
America anc1   the 
W^at Indies 2 unit a 
India 2 unlta 
Southwest Pacific 2 unlta 
South Pacific 2 unlta 
Central Pacific 3 unlta 
Eurone 0 unita 

Alariera 
Monrovia 
Chic^eo 
Nrtal 

Colon 
"alcuttr: 
Canbe rra 
Noumea 
Honolulu 
London 
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th.»  .-_.     v  »ulth the  P1*«1»;«  of military ooeratlojis  It   le nrolMtbl« 
.^,loS?    ?f tfü areae wo"ld be «bandoned and  the o»r«onn.l -oSd be 
?hJt ,!?J?     ?  shift  to other areas.     It  ■«an« very probable     for examnle 
that ultlmtely units would have  to ooerate  on  the European continent 
?he WeSTAfr?^nnn,n.',nd '?? tlgiers h"dquapter..    It U So^lbl? ?hat tne west African units  coula be moved  to the  northern n-rr  n? rZt 
European theatre.    I venture to  say that »• will fiJS ?h. Jft 5! *    , 
situation on the Eurooenn continent nrottv thoro-ihiv ^!„22f!.00Jtro1 

even In those   regions  In which iVwas^oraeSypood^ I^°ther »n^A 

afl^o6?*  arth^cre^r?^8"??8 *ml*  V  ^"nhltaV* tu«"on' 

troublesome n^or^ÜseV'vLTöV^VLT^ "   a0'K~h't 

sure that  the  industries In this  county ..ould be glad  to'coo^era'?^ 

_.« .     ,     It "oul<1 bc  «  further duty of the  "ereonnel  of  th^a^ 
sonnerinr?heUtnechn?Wr",Uen,r J" th"  "^ to IwÄ^SlSloSj^e^ 

repeated BpolleatlORl rt  Interv^lq  of  ^ tt**u ? C  8eR "■hero 

?-i%°a:r;EgtiL?:r£rE^ 

of social and dangerous ^cli^TXytlnZ^tlT ** 0^rrtl0n 

cal    hut T w»  ^?nit fre<':Ly th8t  thlB  rocoranendatlon seens  very radl 

ferred to the oro'e^a^ll^^on'o^c'o^t^l^Sa16V?d  tr';nS- 
"t^lJ1*  ? re!Mr!; J?««« "boutl^unrtrert'ent  -fo? e^? »rUrS0' 

not eowletJ-llho"* both   that J.ta l™*™ nr,a t,lnt the ',™trr*n ls 

.ooiogist has ■cno.&Ä sr^^; rnS'.^tiVt?rsj'ir,^:h^ a 
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facility with the literature which the nest control onerator fioea  not; 
by the same token, the nest control ooerator has exT)erlence In tech- 
niques of aonllcatlon that most zooloe-lsts know only by descrlotlon. 
This aoolles not only to the actual pest control oneratlons but to the 
teaching of oersonnel.  He and I afrree that the mere purchase of 
Insecticides and their issuance to"comnletely untrained personnel Is 
a tremendous waste, eso^clally when some of the most important insecti- 
cides arc critical materials.  We need name here only sodium füuorlde, 
pyrethrum, and rotenone.  The situation in repard to pyrethrum is 
especially critical because of the somewhat conflicting demands of the 
armed forces, the home front, and agriculture.  These difficulties are 
well known to the War Production Board and to the Department of Acrri- 
culture, but they are not minimized by the existing regulations of the 
Medical Corps of the army, which, for example, require pyrethrum instead 
of fluoride' in mess halls and kitchens. It is perfectly true that there 
have been serious accidents in the use of fluoride in kitchens, but it 
is safe to say that thnse accidents have occurred only when uncolored 
fluoride was left to be nppllod. or misapplied by untrained personnel. 
I am convinced, for example, that it can be safely used in place of 
pyrethrum under the supervision of trained personnel.  This should be 
particularly true of the fluoride crayon, which I have earlier described 

In this connection it is important to remember that 
trained personnel have knowledge not only of precautions to be taken, 
but, ns well, of the methods and materials most effective against 
special groups of animals.  For example, fluoride is much more effective 
against roaches than phosphorus; one uses dilute poisons against ants; 
one fumigates for control of textile insects; one varies the poison 
and the bait base nrainst rats but one traps mice; and so on. 

6bU.  Specifications on food. 

It is my intention to bring together here a. number of 
general recommendationa, most of which are individually perfectly well 
known and obvious, but I believe it will be helpful to have them put 
together in one.section.  They deal almost entirely with food and are 
directed toward minimizing the development of infestations in packaged 
and stored food. 

A. Production Specifications 

These are applicable Uor the most part only to the 
United States since the chance of control of insects in fields and 
orchards will evidently be less in foreign countries. 

(1)  Dried Fruits 

The most important point in preventing infestations 
of dried fruit by Insects is sanitation of orchards.  This neans the 
prompt gathering and disposal of windfalls, culls, and other fruit wrste 
which is commonly allowed to lie around on the ground for considerable 
periods. 
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(2)    Leguminous  seeds. 

*,«„ ^e   chlef problen here  Is   snravlnp- or nth^-n -rioi^ 
measures against nea and bean «"eevils   (Mvlabrl«  nl^orun    S    ^     J1 

the  info.tattons oripln^te n^^st eitrA^^^he'flelSr1'8  e,,e,59•   bUt 

(3)    Other vegetable Droducts. 

thP  r.r,^-ia     4 S5  far as other vegetable products are   concerned 
the  nroblem Is one  of general  Insect  control  In the  flelfl    STthl^ ?ii 
a  control directed at  specific  tyoes of Insects. '        ^ r than 

B.    Processing specifications. 

infA.f*^-  A    4       p^^01" additional  Insects can be Introduced ftq 

given weight  of a oroduot.     Comnare  my  remark on 
o?g?n^'/errdlnp: the   8l^icance  of  tho   n nber 
f^^uf^^8  DW««nt  l"  relation  to  the   snerd 

with which an.infestation builds up. 

conciualo^l^11'^ m9l8ture  con^^s.     Comn«re 
{^)     Sealing of containers.     This  involves not onlv 

the  perfection of the  seal  so that youn* la?™* 
?tenhviClUdrd'.but al80 the  ^omr.tness o? UJllS. It  obviously does  no good   to have  insect-free 
n..terlal placed, in containers and then let ^he 
containers  sit  around until  the material has 
been  reinfested.     In regard  to soling,   th^  com- 
plete  closure  of the  ears  of bags  Is  nece^arv 
This  is frequently an overlooked nolnt. ^ 

C.     Storage   specifications  orlor to delivery. 

heat processed bene'fi^not  onlfbv" ^nlll1 ^ **<* hp-ve  ^ **•* 
necessarily ref rlreratlSn    buta^L hS^f    Uncler ^0o1 co^^lons,   not 

humidity nppean to be  reasonable. ' 5    T)er cent 
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D.     Pennlsslbl-  treatments aprslnst  Insects ^resent. 

for examole    veraus heat,   will fieoend in Part on the oonservati™ o? ' 
vitamins and in oart on fat content.     It »HI •l.o danan« ™ Ji? 
relative  tendency of the naterlale  to absorb the ?umiRant-  therefor 
oh?er?tUomsfPe0ln0atl0nfl "0Uld have  t0 be made out ff? .11 o?"*.    ' 

E.     Storage  specifications after delivery. 

n      ^ The  e^clfIcatlons  noted under C would hold  fnr 
Quartermaster depots,   In any event  In this eountxf.     In the  field In 
many instances,   molstyre and temperature could not be regulated Pnd    in 

6b5,     Testing orocedures. 

k. rv,« n •. I rfcomn,en(3 ^at the section of Test and Review as wen 
as the Development section, give consideration to having materlAl.^ 
packaging and storage methods consistently examined wi^ 2«^ J« ?        . 

stressed that  laboratory nnd field ttStini with üfül; J •■U,t-.l)i 

i.  M.« The,re  ftre  ■  considerable  number of unlversltv laborntAT.i00 

to  Insure   commrablllty  of the various  tmmtm    H»*  -SSti*       jesL.     This   If 
^vr%f'r6 0f =^-^^%herdevelo^nt ITn^llU^UToiTZ^ advisable  chancres  In old methodR       TV^,  ^A0I^  «-^„«.a -,   "^^^^^oas or 
jointly by tÄo^SS «nTl^r£\^Allt\7atlZ

1.ä tu^V^ 

126 

• • 
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insure «n ndequate oononrlson between  the  field  tests snd   the  laborstorv 
tests    and «consistent  Interpretation of the  field reeulti IneSS?« 
attack by enlmill Is  Involved.     What I have   lust  said  It *nt  t*tl~A.i * 
.1A1.1S«  the work of Test and Review er 0^2..^ «rt'DeveX^St    bu? 
obtalnaMe! ""^ c"m™he™i™ consideration of the data obt.lned a^d 

hand  the l.X.xT^liÜ oTl^olUZ PÄÄ S?u8dle0roft0the 
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7.     INDEXES 

There are  certain difficulties  In arran^lnfr an  Index to ■  renort 
of this  sort,    I have attenoted to overcome   these by,   for the  most nart, 
Indexing all entries under nouns,   with  the  adjectives placed  QS subheads. 
In p few Instances where  It was  Inconceivable   to  Invert a ohrase,   It has 
been entered In the way In which It  Is always used.     In addition,   I have 
crlven a conslittrab'le nunber of cross  references where  nearly  synonymous 
words are used Interchangeably In the  text.    Where both  scientific and 
common names are used In the  text,   the  scientific nrma   Is crlven follow- 
ing the   common name  In the  Index,  but  the page  references follow the 
actual usage  of  the  text.     Scientific  names are  Indexed with the generic 
name  first,   this being In fact the noun of the  name,.   The names of 
chemicals have been Indexed slmtDly ns names,   It being understood, thet 
numbers are  spelled out  in their ordinary Greek form.     The  materials nnc' 
orders of animals noticed in 7^1 a^e  again Indexed In 7R2 and  7b,    Part 
S ll not  Indexed,  but  with one extent Ion,   It follows  the  order of Part  3 

There  arc four Indexes given, 

7a.     The.n^mee  of animals.     This  In turn  is  divided Into  two oortlo*^' 

1. A list  of  Insects and mites  for each grout) of 
materials as taken uo in Section 2,     There are  no 
oage  references  in this  index,  but  the   species are 
arranged in the  same  ord?r in which they rwenr In 
the Aooendlx (Section g)   so  that an mlmal may be 
found and the  r^st  of the  Information on it obtPlned. 
In those  cases  in which the  animal  Is  referred  to  In 
the   text,   7«2 should  be  consulted  and there  the nage 
reference  will be  found. 

2, This   includes both nomilar and  sclontific names as 
used  in the  t^xt  itself (Sections  1  to  7al)   »'ith 
oage  re fore nee a, 

7b.     The  substances attacked which are  referred to in the  text but 
I have  not  listed all  substances  which may be  mentioned  in 
the Appendix. 

7c,     Uethode and materials used  in the   control  of   insects and 
referred to In the  text, 

7d.     Other itenc  in the  text. 

( 
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Index A.  Animals 
1,  By groups of materials. 

A.  Foods and closely related materl 
1,  Grain, Including rice and 

Thysanura 
Leulsma sacchnrlna 

Orthontera 
öryllulus desertus 
Gryl lulus dornest leu s 
Gryllus asslrallis 
Blatta orlentalls 
Blattella gerraanlca 
Pycnoscelus  surlnanensls 

Isontera 
Teraltldae 

Termes forraosanus 
SnbloPtera 

Embla vaysslerel 
Psocootera 

Caecillus nlprotuberculatus 
Lachesllla nedlculr.rin 
Psoqullla raarglnonunctata 
Troctes corrodens 
Troctes dlvlnatorlue 
Troplun nulsatorlum 

Leoidootora 
Aglossa ca^reallß 
Aplossa dlmldlata 
AfUossa plnfruinnlls 
Aluclta  sp, 
Anchonorna  xeraula 
Arlstott'lla austernrja 
Borkhausonla nseudosnretelln 
Celr.™  sorghiella 
Clrphls zeao 
Corcyra cettfi^lonlcr 
Dolessa vlrldis 
Enhestla cahlrltella 
Enhestia cautclla 
Sphestla clutella 
EnhestlP. flgulllolla 
SphestiR glyclnivorp 
Enhestln kuehnlella 
Soithectls etudlosa 
Hysopygia costalls 
Uuftldit nigrivenelie 
NemaDOgon grpnella 
Paraliosr. gularis 
Plodia interDunctclln 
Pyralis f«rinnli8 

als. 
buckwheat,   and its  products. 

Lepldoütera 
Pyralis  lienic-iplis 
Pyralis monihot''lis 
Pyralis  nlctnlis 
Pyrodorces  rileyl 
Sftntuz?p ku-'-nnii 
SetoraoiDh.T  insectelln 
Setomomhn   rutolla 
Sitotrog?  cerep.lella 
Th^gora  flcruprpn^ 
Tinea cloacella 

ditelia 
nipella 
DPlle^centolla 
nersonelln 
secalellft 

biselliella 

Tinea 
Tinea 
Tinea 
Tinea 
Tinea 
Tineola 

Coleontera 
Anobiidae 

Cfltorama 
Cetorana 
Cator^m« 
Catorana 

herbarium 
mexicna 
nunctulnta 
zcae 

Laaiodermn   perrlcorno 
SitodreDa  oanicen 

Anthicidao 
Anthic'is elognns 
Anthicus  floral is 

Bostrichidae 
Dinoderus bifoveolntus 
Dinoderus rainutua 
Prostephanuc   truncatu" 
Flhizo^c-rth^  noninlca 
Rhizonertha hor^cum 
Slnoxylon pnale 
Sinoxylon conipr^rum 

Calandrldao 
C^landra  prrcnaria 
Cfilfln^re  oryzae 
C'ilondra  ap^akli 
Myocalandrn  rlonprr.tp 

Cleridae 
Wecrobia  rufiDes 
Thaneroclerus buauet 

Uolydlidac 
Murmidlus  ovalis 
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Colydlldae 
ThoumaDhraetus karanisensls 

Cryotor^hagldae 
CryptODhagus afflnls 
CryDtonhagus  cellarls 
Cryntophagus clentatus 
Cryr>tot)hagus dlstlnguendus 
Cryr*tophagTis fowlerl 
CryDtoohagus Dallldue 
Cryntoohagus  scanlcus 
Henotlcus callforalcus 
Henotlcus germanlcus 

Cucujldae 
LnemoRhloeus ater 
Laemophloeus ferruglneus 
Laerao-ohloeuß janetl 
Laeraonhloeus rnlnutus 
Laemophloeus ouslllus 
Laenouhloeus turclcus 
Laeraotmetus rhlzonhagoldes 

Curctillonldee 
Caulo-ohllus  latlnasus 

Dermestldae 
Aethrlostoma glorlosae 
Anthrenus  8cror)hulnrlae 
Anthrenua verboscl 
Attagenus bytaroldes 
Attapenus r)elllo 
Attap-enus ulceus 
Demestee frlnchl 
Dernosten lardarlus 
Dcnneatee so. 
^ucnoc^rus anthrenoldes 
Trogoclema granarlun 
Trogodema  inclusun 
Trogodema ornaturn 
Trogoclema  tarsale 
Tix)godema verslcojor 

Endomychldae 
Mycetaea hlrta 

Lrncurlldao 
Pharxonothe klrac1! 

Lathrldlldae 
Adlstorala  rlleyl 
Cartodere argue 
Cnrtodere  costulata 
Cartodere  fllura 
Cartoäore  niflcollls 
Conlnomus  subfasclntus 
Cortlcarla  fenestrnlls 
Cortlcarla Dubescens 
Enlcmus hlstrlo 

Lathrldlldae 
Enlcraus rnlnutus 
Eufalloldes holmesl 
HoloüRramecus  caulprura 
Holo^aramecus devresßUB 
Holooaramecus  slngulTls 
Iielpnor)hth*3lmfl  qraerlcana 
Uftgner'uxla orlentalls 

Lyctldae 
Lyctua  afrlcanus 
Lyctua brunneus 
Mlnthea  obslta 
Mlnthaa ruglcollls 

Monotomldpe 
Monotone  qundrlfoveol.nta 

Mycetoohagldae 
Lltarcrus baltpatus 
Mycetoohagus  blDustulPtus 
Uycetoohngus  auadrlpruttntus 
Tynhoea  stercorea 

Nltldulldae 
Cflrpoohllus blpilftulstui 
Cnrnonhlluq deciolens 
CarriDnhllus  fllmldlp.tua 
Cf.rtJoohilus hemloterus 
C^rDODhllus hunerails 
Cnrrophllus  llcrnpus 
Cnroonhllua  nltene 
Crr^onhllus obsoletus 
Carpo^hllus rmllinormifs 
Stoii^ota  pemln0.tn 
Uronhorus huner^lls 

Oeton^tidre 
Temnochlln  c«erul3a 
Tfnebroldes  cortlcalla 
Tenebroldes n*>urltnnlcus 
Trncbroldoa  nnnus 
Lonhocpteree  miplllus 

Plntystonldae 
Araecerus  frsclculntus 
Brpchytr-raua  plternptus 
3rpchytprsus   etlctlcus 

Ptlnldae 
Eurostus hlllerl 
Blbblun boleldleul 
31gglun Dsylloldes 
Mezlum pfflne 
Me 7.1 ura P me r 1 c « nun 
Nl^tus hololencus 
Ptlnus blclnctus 
Ptlnua  fur 
Ptlnus  .Innonlcus 
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PtinidM 
PtlnuG  latro 
Ptlnus  reptor 
Ptlnus  tectue 
Ptlnus  vllllger 
Tlr»nu8 unloolor 
Trleronorenius plobulus 

ßcolytldae 
Pagrlocerus frontalls 
Paplocerue zeae 

Üllvanldae 
Aliasverus 
Cathartus 
Cathartus 
Nauslblue 

advena 
casslae 
quodrlcollls 
clavlcornls 

0ry7-aer>hllu6 blcornls 
Oryzaeohllns eurlnaraensls 

Stanhyllnldae 
Atheta  trlnotata 
Xylodronus conclnnus 

Tonebrlonldae 
Alohltoblus dlnnerlnus 
ÄlphitoblUi Irevlpfltus 
Alohltoblua ovatub 
Al^hltoblus ^Iceus 
Al^hltonhrgus blfasclstus 
Arihanotus Tjarallelue 
Blans lethlfera 
31ar»s nortlsapa 
Blar-s nucronata 
Cynaeus ancustus 
Gnathocems cornutus 
Gnathocerus naxlllosus 
Gonoceohalum hof fnennse^frl 
HyDOühloeus florlcola 
Laethctlcus oryzae 
Uartlanus demeetoldes 
Palorue dppressus 
Falorus  ratzeburpl 
Palorus   subdertressue 
Platydoma ruflcorne 
SltophasrJB holol^otoldes 
Tenebrlo nolltor 
Tenebrlo obecurus 
Tenebrlo nlcl^es 
Tenebrlo  syrlacua 
Trlbollun ca^taneun 
Trlbollum confuiuia 
Trlbollun destructor 
Trlbollum nadens 
Ulomo   cullnarls 

Thorlctldae 
Thorlctodea heyienl 

Dlr»tera 
Calllohora  aupur 
Cfllllohora  stypla 

Hymenootora 
Fornlclöae 

Atta sexdens 
Irldomyrmex hunllls 

Arachnida 
Aleurofljiyohus  ovatus 
BTomln kulpcrlnl 
Bloraia thorl 
Caloplynhus  rodl^novl 
Carooplyttfius rnonymus 
Chortoerlynhuf  arcuptus 
Eberhordlc krnmerl 
Eberhard la  rcdlkorzcvl 
Fcrmlnla  fusca 
GrlycyDhPfrus  c^dpverum 
Glycynh^crus  donestlcus 
Glycynh^rus  fuctlfer 
Glycyoh^frus nlchpfll 
GlycyDhrrus orn^tus 
Kuzlnlfl   rhlrofrlynholdes 
LenldorrlynhuR  destructor 
Lcr^ldo^lyiohue destructor 

nlxtus 
Monlezlella entOTnomhpern 
Rhlzoply^hus  echlnor)us 
Tnrconemus horde 1 
Tyrocrlyohus  nnerlcrnus 
Tyroplyrth'js  f^rlnne 
Tyroprlyohus llterl 
TyroKlyohus  slro 
Tyro^hppus bull^rl 
TyronhPpus  Infcstas 
Tyrorriiafnis nyoonhnpng 
Tyror»hnfrus  noxlus 
Tyro^hafTus  outre scentime 
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Uent and fish,   fresh or Insneclfled. 

Orthontera 
Blattariae 

Blptta orlentalls 
Leoldontera 

Dysnosla narletarlella 
Tinea mlsella 

Coleoptera 
Clerldae 

Necrobla  rjflcollls 
Necrobla rufInes 
Necrobla vlolacea 

Derraestlöae 
Derneates cadaverlnue 
Dermestes carnlvorus 
Dermestes neruvlanus 
Thylodrlas contractus 

Nltld'illdae 
Nlfcldula blnunctata 

Tonebrlonldae 
Ulona cullnarls 

Dlr^tera 
Calllohora ouprur 
Calllnhora erythrocer.halr. 
Calllohora qtypla 
CRlllohora vomltorla 
Fannla pualo 
FannlR  scalorls 
Hollcobla auetralls 
Hyrirotaea dentlfnes 
Lucllla caeaar 
Lucllln  eerlcata 
Muaclna pabulorura 
Muaclna st^bulana 
Pliorrala  caemlea 
Phorraln  replna 
PlODhlla caael 
Sirco^h^cra nnnandnlel 
Sprcho^haga aurlfrons 
Sr.rcot)hnp« beta 
S^rcooh^pa bulleta 

Dlntera 
3rrcor)hnfrn 
S",rconha(?fl 
Sprconhagra 
Sarcbphaga 
Sarcophaga 
S/rcoohapra 
Snrconhac'a 
SarcoDhaga 
Sarcowhaera 
Sarcor)hap:a 
Sarcor>haga 
Sarcoohaga 
Sarconhng-a 
Sarcoohaga 
Sarcophaga 
SarcoDhaga 
Sarcoohaga nlaera 
Sarcoohaga  nemoralls 
SarcoDhaga 
Sprcorjhaga 
Sarconhaga 
Sarcoohaga 
Sarconhrga 
Sarcoohrjrn 
S^rcoühosra 
STCOohaga 
TeTDhrochlamya 

Hymenorttera 
Fomlcldae 

Irldonyrmex detectue 
Irldonyrmex hunllla 
Solenonala genln^ta 
Solenoosls xylonl 
Monoraorlum nhrraonla 

Arachnida 
Tyronhagna rayco^hacua 

callcefera 
carnarla 
clrrhurs 
cooleyi 
dertressa 
dux 
eta 
ftlculnta 
frogp^ttl 
fnaclcandn 
haenorrholdrlla 
lrnr>ar 
linT>atlens 
kappa 
knäbl 
kohl a 

orlentaloldoa 
peltata 
r>cregrlna' 
robuata 
niflcornla 
texana 
tryonl 
tuberose 

canescena 

3,     Dried and  smoked MMtt  and fish 

Thysanura 
Loplan'»  a^cfchTlna 

Ler^ldoDtera 
Endroala l-^cteella 
Tlncoln blselllella 

ColcoTjtera 
Anoblldae 

Laalodemn aerrlcorne 

Coleontera 
Clerldae 

Corynetes caeruleua 
Demcatldae 

Anthrenocerua  australla 
Anthrenua  faaclatus 
Anthrenua tslraplnellae 
Attagenua oelllo 
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nlceus 
cadaverlnus 
frlschl 
lardarlus 
vulplnua 

Coleoptera 
Dermestldae 

Attapenus 
Dermestes 
Derrapstes 
Derraestes 
Dermesteß 

Nltldulldae 
Nltldula blDunctnta 

Ptlnldae 
Ptlnus  tectus 

4.     Peas,   beans,   and lcntll3. 

Ler)idoDtera 
Athetls  clavlnalüls 
Corcyra  cephalonlca 
Endrosls lacteelln 
Eohestla calldella 
Ephestla kuehnlella 
ParcllDsa tfularls 
Plodla Interounctelle 
Pyralls nanlhotells 
Sltotroga cerealellfl 
Tinea mlsella 

Coleontera 
Anoblldae 

Sltodrepr. n.qnicea 
Calandrldae 

Cnlandra oryzfie 
CryntophRfldae 

CryTDtODhPfms cellnrls 
Cucujldae 

Lneraophloeus 
Curcullonldae 

ChPlcodermus 
Dermestldae 

Attagenus Dlceus 
Dermestes coarctatus 
Trogodema crranarlura 
Trogode rma 
TroKOderraa 

ivlylnbrldae 
Mylabrls 
Mylabrls 
Mylrbrls 
Mylabrls 
Mylabrls 

fermglneus 

angullcollls 

sternale 
tarsale 

analIs 
dentines 
ervl 
Inroresslthorax 
Incarnatus 

Mylabrls lentls 
Mylabrls  maculatus 
Mylabrls obtectus 
Mylnbrls  ornntus 

IllphidM 
Sllnh««  lar>T)onlca 
SllDh11»  iiigosn 

Sllvnnldae 
Oryz^euhllus  purln^menals 

Dlütera 
PloDhll^ easel 
Sarconhaga  POD, 

Arachnlda 
Cornoglynhus  nassulrmm 
Erloniiyes doraestlcus 

Uylabrldae 
Mylabrls nhaseoll 
Mylabrls nlpomm 
Mylabrls urosonls 
Mylabrls quadrlm^culatus 
Mylabrls  mflmanus 
Mylabrls trlstls 
Snermaonhagus Dectoralla 
Snermoiohacrus  subfascl^tus 

Nltldulldae 
CartDonhllus hemloterus 

Ostomatldae 
Lonhocateres nuslllus 

Platystomldae 
Araecerus fasclculptus 
Brachytarsus alternatus 
Brachytarsus stictlcus 

Ptlnldae 
Ptlnus fur 

Scolytldae 
Hynothenenus 8f>« 

Sllvanlciae 
Ahasverue advena 

Tcnebrlonldae 
Tenebrlo obscurus 
Trlbollum castaneum 
Trlbollum confnsum 

Hynenot)tf?re 
Formlcldae 

Cardlocondyla brlttenl 
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5. Peanuts. 

Thyspnura 
Thermobla donestlea 

EmbloDtera 
Smbla vaysslerel 

Corcyra cerDhalonlcn 
Eohestla cautclla 
Homoeosoma vagella 
Nemaoopon granella 
Parallnsa gularls 
Plodla  Intertmnctella 

ColPOT)tera 
Anoblldae 

Lasloderraa serrlcorno 
Lasloderma testacoum 

Calandrldae 
Calandra oryzae 

Dermeatldae 
De mo a tea lardarlus 
Tropoderna aternale 
Trogoderma tareale 
Tropoderma tricolor 

6. Other lepunlnons teedi, 

(   Let>ldoptcra ^^a^Tv>tPllfl Borkhausenla ^BaudoaoretPiia 
Etlella zlnckenelln 
Hcrculla psannoxanthe 
Uyclola ceratonlae 
Parallpsa crulnrla 
Plodla lnterr>unctelle 
Trachyleoldla fructlcflseleiia 

Coltioptern 
Derneetldae 

Trogoderma aternale 
Uyceto-ohagldno 

Tyohoea stercorea 
Mylabrldae 

Uylabrls anallß 
Mylabrle chinenaIs 
MylPbrls dentlpea 
Uylabrls dollchoal 
Mylpbrls ferruplnelpennls 
Mylabrls glnbcr 
Hylabrls hn.lodendrl 
Uylabrls meculatus 
Uylabrls phnseoll 
Mylabrls prulnlnus 
Uylnbrls rhodealanus 
Mvlabrls ruflnonua 
Mvlabrls obtectus 

MycetoTrti^pldqe 
Tyohooa stercorea 

Myl«<brldRe 
Pachynierus acrclae 
PTchyraorus  cpselae 

Nltldulldne 
Carconhllua dlnldlPtus 
Cnrpoohllua  lleneue 
C#irwt5hllui unlneculptus 

SllvpnldRe 
Oryzneohllus cossyoll 
Oryzpepbllus  aurln-monGls 

Tenebrlonldne 
Alphltoblus dlaoerinus 
Horaala Dollta 
pplorus  eubde^respus 
Plmelr p.npulosa 
Plmel"  senepplenels 
Trlbollura c«*stanöum 
Trlbollura confneun 
ZoDhosls ellneatn 

UylHbrldne 
UylPbrls ruflT>es 
U ,'lpbrlB elpnptlcornls 
MylPbrls  trabutl 
Mylpbrls  trlptls 
Uylabrls ullcla 
Ppchynerua fupcu^ 
Pnchynorue  p'onperer 
Pnchymerua nrllVdus 
Phelonerus  llnr-ola 
Phelonorus ochrooyms 
Pseudonpchynoms brrslll^np 
Pseudon»-«chyme rus  R-ramralous 
Pscudonpchyme rue Inllcrnrntl 
S^ermoohacrus  gubfosclatus 
S^ermoTihrfrus  thom^sl 

Nltldulldae 
Uellp^thee neneus 

Pl^tystomldpe 
Arpecems fpsclcul^tus 

Ptlnldae 
Glbblum Daylloldes 
Ptlnus tectus 

Tenebrlonldae 
Alühltoblus pietufl 
Trlbollum cstaneiin 
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7.  Edible Nuts. 

LetildODtera 
Achrola grlsella 
Dolessft vlrldls 
Erjhestla cahlrltella 
Eühestla calldella 
ETjhestla cautella 
Efthestla elutella 
Enhestla flgulllella 
Enheatla kuehntella 
liyelols ceratonlae 
Nemaoopon granella 
Paralloea gularls 
Plodla Intenrunctella 
Pyralls nlctalls 

ColeoDtera 
Anoblldae 

Lasloderma testaceun 
Anthlcldae 

Anthlcus floralls 
Bostrlchldae 

DLnodems mlnutus 
Cucujldae 

Lpemouhloeus Janeti 
illtldulldae 

Carponhllus dlmldlatus 

Nltldulldpe 
Cproonhllus flflvldus 
CrrDOohllus hemlpterus 

Ostom^tldpe 
Tenebroldes n^urlt^nlcus 

Plntyetoraldae 
Araecenis fasclculetus 

Ptlnldee 
Ptlnus tectua 

Scolytldae 
Coccotrynes d^ctyllnerdfl 
Hyoothenemus  rrece 
Ueodiyocoetes  s^, 
Peortlllüs nuclf'^rus 

Sllvsnld^.e 
Ah^sverus  rdvenn 
Oryz^e^hllup  surln^Tiensle 

Tenebrlonldae 
Arh^notufl ^arnllolue 
TrlbolluTi c^etaneum 
Trlbollum confueum 

HymenoDtern 
FomlCldae 

SolenoDsls xylonl 
Arachnlda 

TyroplyiDhue  llntnerl 

g.     Cacao 

Demantera 
Prolabla orachldlß 

Paocontera 
Chaetonsocua rlchardsl 
Delpnonaocua  apheclophllus 

dlaoarllla 
Paoaullla ranrtrlneDunctatn 
Stenotroctea minor 
Troctea dlvlnatorlus 
Troctoa vlrcrulptua 

Leoldontera 
Corcyrn ceDholonlca 
E-nheatla cahlrltella 
Epheatla cautella 
Etiheatla elutella 
Enheatla kuehniolla 
Uuaaldla nlgrlvenella 
SetomoiDha rutella 
Setomorr>ha tlneoldea 
Tlneor^ala  theobromne 

Coleo^tera 
Anoblldp.e 

Lpelodemn  serricornc 
Boatrlchldae 

Dlnoderua ■iRUtUl 
Clerldae 

Necrobla rufInes 
Thaneroclerus buouet 

Cryn t or>hft prlnd ae 
Henotlcus  callfornlcus 

Cucujldae 
Laemophloeue 
Lpemophloeus 
LaemonhloeuB 

CurculloiSldae 
SpermoloRUS  rufua 

Demeatläae 
Demestea carnlvorua 
Dernpstea lardarlua 
Dermeatea Toeruvlanua 

ferrucrlneua 
jpnetl 
turclcua 
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declolens 
llpneus 

nflurltanlcus 
oblonerus 

Dernestldae 
Derrnestes vulolnus 

Mycetonhasrldae 
Tyohoea stercorea 

Nltldulldae 
Caroophllus 
Carr)OT)hllua 

Ostoraatldae 
Tenebroldes 
Tenebrold.es 

Pia stye tornldae 
Araecerus fasclculatus 

Ptlnldae 
NiDtus hololeuous 

9.    Ralslne 

PsocoDtera 
Troflrlura Duleatorlum 

Lenldo^tera 
Achrola prrlsella 
Enhestla  calldella 
Enhestla elutella 
Enhestla  flfrulllella 
Enhestla  kiaehnlella 
Enhestlodes nlprella 
Myelols  ceratonlae 
Plodla Intemunctella 
Tltula  serrntlllnftella 

Coleontera 
Anoblldae 

Laeloderraa  serrlcorne 
Clerldae 

Necrobla ruflnes 
CryntODhagldae 

Cryotonhaprus 
Cryotophafrus 
Cryntonhafrus 
Cryntonhapis 
Cryotoohaprus 
Cryntonhaprus 
Cryotorhaffus 

Cuoujldae 
Laemonhloeus  ferrleplneus 

afflnls 
cellarls 
dentatus 
Inscltus 
saplnotus 
acanlcus 
volldus 

Ptlnldae 
Ptlnus fur 
Ptlnus hlrtellus 
Ptlnus tectus 

Sllvanldae 
Ahasverue advena 
Cathartus  casslae 
Oryzaenhllus  surln^raensls 

Tenebrlonldae 
AlDhltoblus dlar>erlnus 
Onathorcerus  cornutus 
Palorus  subdenressus 
Trlbollum cnstflneum 
Trlbollum confusura 

Lpthridlldae 
Enlcmus nrotRnslcollls 
Enlcnus susnectus 

Mycetot)h/»prldae 
Tynhoea  stercorea 

Cstorantldae 
Tenebroldes nmurltpnlcus 

Ptlnldae 
Ptlnus ^flndolnhel 
Trlponotrenlus crlobulus 

Sllvwnldae 
Oryraenhllus  surlnan^nsls 

Tenebrlonldne 
Aosena  naflnes 
Blanstlnus  dll^t^tus 
Blflnstlnus  naflnes 
Cnemenl^tla  serlcen 
Onathocerua cornutus 
Trlbollum c«st«neuTn 
Trlbollum confusun 

Dlntera 
Heoneura obscurella 
3cl«ra pnnulpta 

Arachnlda 
CamofarlyDhus  nnssulp.rum 

10,     Dates. 

Le^ldontera 
AreniDses sabella 
Borkheusenl'a T.suAdoerjretella 
Enhestla afflateila 
Enhestla  calldella 

Lenldontera 
Enhestla  cautella 
Snhestln  flopilllella 
EnheatlP kuehnlellr 
Euzonhera  an. 
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LeMdootera 
Myelola  ceratonlae 
Myelols  phoenlcls 
Myelols   zellerella 
Syria  en. 

ColeoDtera 
Anoblldae 

Lagiodenna serrlcorne 

11.     Copra 

Psocoptera 
Psooulll« marfflneounctata 

LeoldOütera 
Coreyra cephalonlca 
Dolessa vlrldls 
Epheetls cautella 

Coleootera 
Anoblldae 

Lflsloderraa serrlcorne 
Calandrldae 

Calendr«  oryrae 
Clerldae 

Necrobla  rufInes 
Cucujldae 

LneraoTDhloeus nualllus 
Laeraoühloeus turclcus 

Demestldae 
Aethrlostoma undulnta 
Derrneates cedaverlnua 

12.     Other dried fruita 

Crthor)tera 
Gryllulua domeatlcus 

Psocoptera 
Leplnotua Innulllnus 

LeT?idopterp 
Achrola grlaella 
Athetla  clavlioalnls 
Borkhauaenla Daeudosrretella 
Cacoecla frnnclscana 
Corcyra ceohelonlca 
Sndroals locteella 
Sehestla  cahlrltella 
Eoheatla  calldella 
Sr)hestla elutella 
Spheatln  flgulllellp 
Ephestla kuehnlella 
Ephestlodea nlgrella 
Eulla velutln«na 
Myelols ceratonlae 
Myelola turkhelnlella 

Coleootera 
Nltlriulldae 

Cflrooohllus dlniAifftui 
Ptlnldne 

Ptlnua fur 
Sllvanldae 

Oryzpeohllus   Surinamensls 

Nltldulldae 
Cprooohllus dirnldl«tus 
CarDOohllus  flavlnes 
Cflrpoohllus hemlrtterua 

Ostomatld.ne 
Tenebroldes murltanlcus 

Sllvr»nldae 
Ah^sverua  advena 
Oryzaeohllus  surlnapensls 

Tenebrlonldae 
AlDhltoblus dlaoerlnus 
Alohltoblus laevlertus 
Alr^hltoblua  ova tu R 
Pplorus  subder)re?9U8 
Trlbollura castpneun 
Ulorno fovelcollla 

Arachnid« 
Rhlzoglyphus callae 
Tyroohapus outrescentlae 

Leoldootera 
Nemanofron arranella 
Parallosa  pulnrls 
Plodla  lnterr>unctell^ 
Pyralls raanlhotalle 
Tinea fusclounctella 
Tinea vastella 
Vltula  sermtlllneelln 

Coleootera 
Anoblldae 

Laeloderran  serrlcorne 
Anthlcidae 

Anthlcus australls 
Anthlcus eleerans 

Bostrlchldae 
Aoata raonachus 
Dlnoderus mlnutus 

Calandrldae 
Calandra pranarla 
Calandra oryzae 
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ColeoDtera 
Clerldae 

Corynetes  cneruleus 
Necrobla   ruflpes 

Colydlldae 
Murmldlus  ovalls 

Cryptorthrgldio 
Atonmrlc ntrlc«Dlllfl 
Cryptonhp.gus flffinis 
Cryptor)hG!?us 
Cryptophngus 
Cryptoph«<rua 
Cryxytovhaprne 
Crytjtophp^us 
CryT>tonhR^i8 

cellarls 
croceus 
dentPtus 
dlstlnpruendus 
T)ll08U8 
ecanlcue 

Henotlcus cnllfornlcus 
Cucujldae 

Lftenotjhloeua 
Laemonhloeus 

Dermpstldne 
Don»iaste8 lardarlus 

Nltldulldae 
Crrr>ophllus 
Carüophllus 
Cnrporjhllus 
CarnoT)hllus 

femaprlnouG 
turclcus 

fitarrlrnus 
declplens 
dimldlatus 
henilDterus 

( 

13.     Other nlscellnneous  seedp. 

OrthoT^tera 
öi^yllus  Q8elinlll8 

FsocoDtera 
Leolnotus tmtruells 

LeTDldoDtera 
Achrolo priaella 
Auxlnobaele normalls 
ßorkhausenln mlnutella 
Borkhnusenla Dseudosnretelln 
Doleesa vlrldls 
Endrosis lacteell« 
Snhestla  cautella 
Unmr)RVfl blT)unctella 
llonoüls croclr.at>ltella 
Monools ferruRlnella 
Uyclols solltella 
Nenapofron tfranella 
Pyroderces rlleyl 
Pnrall^osa crularla 
Setomomhn  rutelln 
Tine»  fueclounctella 
Tinea mlsella 
Tlneola blsclllella 

Nltldulldre 
Cp.rpoTJhllus llprneus 
Haptoncua  luteolup 

Oatomatldae 
Tenebroiclea maurltanlcua 
Lophocateres ptifillui 

Platystoraldre 
Araecerua fasclculatus 

Ptlnldae 
Ptlnufl  tectus 
Trlponogenlus globulin 

Sllvanldae 
Ahasverue  advena 
Cathartus  quadrlcollls 
Oryzaenhllus blcornla 
Oryzaenhllus  surlnamen8l8 

Tenebrlonldae 
Artsena  ruflnes 
Trlbollum castaneun 

Arachnlda 
CorDORlyrrtius anonymua 
Cj.TDoelytjhua Ipctls 
CarDOPrlynhua nasaulanan 
Olycynhapias domestlcua 
Tyroulynhus  alro 
TyronhapTia nutreaccntlae 

Coleo^tera 
Anoblldao 

Lr'slodema  perrlcorne 
Sltodrena npnlcea 

Cnl^ndrldae 
Calandra oryzee 

Carabldae 
Ha mal us  i'uflT^ea 

Ceranbycldae 
LoT^ho^oeum *".lmbouv»e 

CucuJldMe 
Lfiemor>hloeu8 
La^raoTtfiloeua 
Lp^moDhloeus 
LM*»mot)hloeu8 

Curcullonldae 
Aülon crotnlrrlne 
Caulonhllus latlnaaua 

Demeetldae 
Anthrenua verbaacl 
Attaßienue Dlceua 
Dcrmöetea l^rd^rlua 
Eucnocerus nnthrenoldop 

icrnjplneua 
.1am tl 
nlnutua 
rcodestua 
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aternale 
tArsale 
verslcolor 

fuscus 
prona^er 
nucleorum 
nallldtis 

Coleoptera 
Demeetiäfie 

Orphlnus aethlopa 
Trogode:T!a ornatum 
Trogoderna 
Tixjgode rraa 
Trogoderraa 

Mycetopha^ldae 
Tynhoea  stercorea 

Mylabrldae 
Mylabrls ademptus 
Mylabrls blxae 
Mylabrls chlnenals 
Mylabrls Incarnatus 
Mylabrls pygmeeus 
Pachynierus äcaclae 
Ppchymerus 
Pachymerus 
Fnchymerus 
Fnchyraerus 

Üßtonatldae 
Tenebroldee naurltanlcuf! 

Flotystonldae 
Araecerue fasclculatua 

Ftlnldpe 
Glbblum rtsylloldes 
liezluin affine 
Nlptus hololc'ucue 
Ftlnus  fur 
Trlgonogenlus globulus 

Bcolytldae 
Coccotrypes dactyllr>erda 
Coccotrypes noralral 

l^.     Dried vegetables 

Orthot)tora 
Gryllulus domestloup 

Fsocootora 
Trocten dlvlnatorluö 

Lepldontera 
Ar)homla poclella 
Ath.etlo clavlt)alpl3 
Bnctra lanceolana 
Ettfiestia Icuohnlella 
Ercchthles  zebrlna 
Oegoconla quadrlr>unctata 
Flodla Interpunctella 

Scolytldae 
Hyr)Othencrnus  an. 
Pnglocerus  frontalla 

Sllvanldne 
Ahnsvei'ua nrJvena 
OryzaPDhllua (rosnyoll 
Oryznephllue  eurlnamonala 

Tenebrlonidae 
AZ   hltoblus dlat)erlnu3 
Or   thocerus mcxllloeua 
Fplorns deTJresaua 
Tenobrlo raolltor 
Tenebrlo obacurua 
Trlbollura cratflneum 
Trlbollum confuauw 
Trlbollum destructor 

Thorlctldpe 
Thorlctodea heydenl 

HyTnenot)tera 
FormicIdao 

Solenooala gemlnntn 
Arachnlda. 

Aleurocrlyohua ovatus 
Coloprlyphua rocilnnovl 
Glycyoh^.gus nlch^ell 
GlycyDhag'ia obesus 
Glycynh^gua robu^tus 
Tyrorrly^hua ^»n^rlcanua 
Tyroelynhtr" frrlnoe 
Tyrocrly^hua llntnerl 
TyrOT)haguß    dlnlrilatus 
Tyrorrtinfrua myconharus 

Le^iaoDtera 
3ymmoca  ■i^nAtelln 
Tinea  fusclnunctolla 

Coleortern 
Calnndrldpe 

Calondrp. gran«rla 
Ptlnldae 

Glbblum nayllold»>8 
Mezlura affine 
Ptlnua fur 

Tenobrlonldne 
Trlbollum confusun 

15,     Fresh rjotntosa 

Lenldootera 
Acroleola manganeutls 

Le"DldoT>tera 
Ebbestla kuohnlella 
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LepldoptoTO 
Opog^onn  subcervlnclla 
PhthorlrancQ operculella 
Phthorlmaoa pl^iesiosornn 
Xylorayges erldanln 

Co1^optera 
Sostrlchldao 

Dinoderus oblongoounctatu;? 
Dlnoderuß  pcrcellus 

Cnlnndrldae 
Cr>.landrn oryzae 

Cu.rcullonldpe 
C^ulophllus Intlnrsus 
Cossomis suturfllo 
Cylas  foi-mlcarlus 

l6.     SDICGS,   condiments,   etc. 

Orthoptern 
BlattAriaa 

Blabern sv, 
Perlplr.neta anerlcnna 
rerlplnnctn nustr^lnsi^e 

Dermf.^torn 
rrolabla rrachldla 

Leüldontorc 
Borkhnusenla psoudoeprctella 
Enhestlo  cautplla 

Col'"4 onto ra 
Anoblldae 

L'tslodernr. serrlcorne 
Sltodrepa panlcen 

Boatrlchldae 
Dlnoderuß mlnutus 

Cnlandrldae 
Calcndra ^ranorla 

Cnrabldac 
rlochlonuß Dollens 

Clerldre 
Wecrobln miflpes 
Thaneroclerue buquet 

Cryotophagldae 
" Hcnotlcus  cnllfornlcue 

Cucujldne 
Lncmophloeus ferruprlneus 
Laenophloeus mlnutus 
L^onoohloeus turclcus 

Cnrcullonldao 
Caulophllus latlnatui 

Demestldne 
Attngenus rslceus 
Dormestcs  cad^verlnus 

Ostonatldae 
Lophocateres r-usillus 

rlatystonlc'ae 
Araeccrus  fasclcnlatua 

Scolytldae 
Hypothenenus  rltchel 

Sllvanldp.o 
Ah^ s ve ru F  « 0 v 0 n a 

Tf>nPbrlonldne 
Tenebrlo o'oscurus 

Diptera 
Drosophlln  fun^brle 

Arnchnlda 
Rhlzoglyphus cchlnopus 
Tyrophapus raycophnpus 

Donne stldae 
Derm^stes l^.rdnrlus 
Trogoderma sternale 
Trogodema tarsalc 

Lyctlclae 
Lyctus pfrlcrnus 

Nltldulldae 
Crrponhllus dlmldlatus 

Oston^tldae 
Tenebrolden naurltsnlcus 
Lophocatoros PUSIIIUS 

Platystonldoe 
Araecorus fasclculatus 

Ptlnldao 
Glbblun psyllolrtes 
Üezlun amerlcanum 
PtlnuR fur 
Ptlnua tectus 
Sphperlcus crlbboldes 

Scolytldae 
Stephanoderos busckl 

Sllvanldae 
Aha svems on vena 
Ory^pophllus surlnpmensls 

Staphyllnldae 
Atheta corlnrlP 
Phllonthus sordldus 

Tcnebrlonldae 
Gnpthocorus cornutup 
Qnathocerua naxlllosus 
Sltophngus hololeptoldes 
Trlbollum castaneum 
Trlbollum confusum 
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Dlotera 
Drosophlla funebris 
Fannlä scalorls 
LeDtocera.sp. 
Llrnoalna heteroneura 
Mydaea ap. 

17.     Oils,   fats,   waxes,  edible  or Inedible. 

Dlptera 
Scatopse fuaclpea 
Sclnra annulatn 

Arachnlda 
Glycynhpfarup  dornest leu g 

Thysanura 
Themobla dome at lea 

Orthortera 
Blattarlae 

Blatta orlentalla 
Ferlt)laneta australaslae 

LeTjldoDtera 
Achrola prlaella 

Coleoptera 
Anoblldae 

Lasloderma aerrlcorne 
Clerldae 

Necrobla ruflcollla 
Necrobla ruflpes 
Necrobla vlolacea 

lg.     Dried egga. 

ColeoDtera 
Clerldae 

Npcrobla ruflp?3 

19.  Dried milk. 

Coleoptera 
Anoblldae 

Sltodrepa panlcea 
Clerldae 

Necrobla ruflpea 
Dcrmeatldae 

Anthrenocerua auatralla 
Attagenua plceua 

20.  Cheeae 

Orthoptera 
Blattarlae 

Blatta orlentalla 
Coleoptera 

Clerldae 
Ne crobla 
Necrobla 
Necrobla 

DermFatldse 
Dermeatea Inrdarlus 

Ftlnldae 
Glbblum rieylloldfs 
Nlntua hololeuc^s 

Dlntera 
Sarcoohpga a^o, 

Hymenontera 
Formlcldae 

Monoraorlum florlcola 
Uonoraorlura nhpraonls 
Solenopsla flremlnata 
Solenonsla moleata 
Solenopsla xylonl 

Arachnlda 
Tyroohegus myconhegua 

Cole or>t era 
Dermestldae 

Attngenus  nelllo 

Demeatldne 
Trogodcma veralcolor 

Dlptera 
Droaoohlla buackl 
Droaophlla rer>leta 
Ler>tocera cnenoaa 

Coleoptera 
Dernestldao 

Anthrenua 
Anthrenus 
De me ate e 

faaclatus 
vorax 
cadaverlnua 

ruflcollla 
ruflDes 
vlolacea 

Dermeatea frlachl 
Dermeatea lardarlus 
Dermeatea vulDlnua 
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( 
Coleoptera 

Ptinldae 
Glbblura boleldleul 

DlDtera 
Fannla canlcularla 
Plophlln casel 
Sarcopha^a spp. 

Arachnida 
Carpoglyphus anonymus 

21.  Chocolate 

Lepldoptero 
Corcyra cephalonlCR 
Enhestlft elutella 
Enhestla kuehnlella 
Flodia  Interpunctella 
Pyrplls nfinlhotnlla 

Coleo'ntera 
Anoblidae 

Sltodrcüa oanlcea 

Arachnldn 
Glycyphflgxis 
Tyroglyphus 
Tyroprlyphus 
TyroglyphuB 
Tyro^lyphus 

domestlcua 
farlnfle 
llntnerl 
slro 
termlnnlls 

Tyroohapus raycopyngus 
TyroühPgus outre scentlae 

Coleoütera 
Derraestldse 

Dermester larderlus 
Lathrldlldae 

Holooaranecuß denreseus 
Ptlnldae 

Ptlnua tectua 
Tenebrlonldae 

Alohltoblus dlft^erlnus 

B.     Equlnnont  and  aupDllcs and  their raw 
1,     Textllea and  other naterlala 

naterl-nls. 
from naturnl cellulose  fibres, 

Thysanura 
Ctenoleplama urbana 
Themobia aegyptiaca 
Themobla dorne at ica 

OrthoT^tera 
OryHßCrlD  aachellenala 
öryllodea alfrlllatua 
Oryllua aaaimills 
Blattella germanica 
Leucophaea maderae 
Perlplaneta araerlcana 

Demaptera 
Forficula auricularla 

laoptera 
Üastotemltldae 

Mastoterraea darwlnlenals 
FQ-ilnotemltldae 

Retlculltermes flavlpea 
Termltldae 

Naautltemea eohratae 
Trlchontera 

Anabolla laevia 
Anabolla nervoaa 
Qramnataullua Ptomnrlua 
Llrnnophllua  flavlcornla 
Llnnophllua lunatua 
Llmnonhllus rhonblcus 

Lcpldoptera 
Athetla clnvlT)alr)l8 
Borkhauaenla Daeudoanretall 

Coleontcra 
Anoblidae 

Anoblum ounctatum 
Neogaatrallua llbrlnocena 
Sltodrepa panlcea 

Boatrlchldae 
Dlnoderus nlnutua 

Derraeatldae 
Anthrenua 
Omhlnus 

Ptlnldae 
Nlütua 
Ptlnua 
Ptlnua 

Dlptera 
Syrphld It-rvae 

Hymcnoptera 
Formlcldae 

Monomorlun deatructor 
Solenopals gemlnata 
Solenopala xylonl 
Solenopals xylonl var, 

manloaa 
Taolnoma nelanocenhalum 

faaclatus 
aethlops 

hololeucus 
fur 
tectua 
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2.     tnner p.nd books, 

Thyaranura 
Cfcenolerlern*, loneicnndntr'. 
Ctcnoleolsmn  tp.rctionil 
Ctenol^olsni« urb^rm 
L?ryismr.  PPCehr.r 1 nfl 
Tliennobln dome9tic.?. 

Orthotjtem 
Grryllncrls sechellunsle 
Grrj'llulns  doraestlcus 
Bl.^tta  conclnra 
BlatttllH i?ernftnlcn 
Noo8tyloT)ygn  rhorablfolla 
lerlrlpnetfi praerlcana 
Ferl^lnnptR pustrplr.slflc 
SUOOIIR  suoellectlllum 

leor^tera 
Hodot^rmltldne 

Hodoterni' s  sor», 
Rhlnoterraltldfle 

Contotermee truncatus 
Frorhlnotormes  Inonlnptu^ 
Retlculltcrm^s flpvl^pp 
Rhlnotpmr-s ^r^nsluccus 

Psoco^tern 
LooinotVi  Inqulllnus 
Troctea dlvln^torlus 

Lcol^ootero 
Borkh«».URenln npeudo^Drctc] li 
Ephestlo  c«ut(?lln 
Soh^atla elutella 
rlodlp   Intemunctellc 

Coleontora 
Anoblldao 

Anoblum Dunctatum 
Cptorrrna blbllothscarum 

3.     Artificial   silk rn^   rryon. 

Thys^nura 
CtenolerMeraa llAtfitfl 
Ctonolenlsraa  lon^lcoudata 
Ct^nolnnleraa urbana 
Thornobla dome atlea 

Orthortera 
Gryllulua domoatlcus 
Gryllulua  servlllol 

k.     Cellophane 

Thysanura 
Ctenoleplama  quadrlsorlata 

IsoT>tera 
Rilnotermltldae 

Retlculltemoa  flavlr>e3 
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Anoblldae 
Cntorama herbarium 
Si'noblus moll la 
Gaptrallua Indlcup 
Dorcatoma blbilor)harum 
Dorcatona  aoo. 
La Plod? ma  aerrlcorne 
Neogaatrallua llbrlnocens 
Nicoblun ca;7taneum 
Sltodrena  oanlcea 

Boetrlchldae 
?aoa dubla 
Rhl7.opertha ■loralnlca 

Calandrldae 
Calandra pranarla 
Calandra ory^ae 

Dem^atldae 
Anthrenua nuseorura 
Attapenup oleeus 
Thylodrlaa  contractua 

Mylabrldae 
Uylabrla maculatua 
Mylabrla  obtectus 

^Ptomatldae 
Tenebroldea npurltanlcua 

^tlnldae 
Nlütup hololeurus 
rtlnua Mrtellua 

Tenebrlonldae 
Alphltoblua ovwtUi 
Tfnebrlo molltcr 

Lenldontera 
Athetls clavlr»nir,l5 

Coleortara 
Derne3tIdae 

Anthronue faaclatua 
Ftlnldae 

Nlotua hololeucus 

Coleontara 
Anoblldae 

Laalodoma aerrlcorne 
Ftlnldae 

Ptlnua tectua 
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5«     Wool,   fur and feathers. 

Orthoptera 
Gryllulue domestlcue 
Qryllulus servlllel 
Gryllus asslmllls 
Blatta  orlentalls 

Dermaptera 
Forflcula aurlcularla 

Fsoccntera 
Troglura pulsatorlun 

Lenldoptera 
Athetls clavl'talols 
Borkhauaenla oseudospretella 
Endroels lacteella 
UonoDls  croclcanitella 

dlcycla 
ethelella 
ferruplnellR 
Imella 
monachella 
ruetlcella 

Insectella 
rutella 

Dermestldae 
Aethrloetow.  c^lorlos^e 
Anthrenocerus nustrplls 
Anthrenus fatolatui 

fuscus 
museorura 
nebulosus 
nlmnlnellae 
scrophul»rlpe 
verbneol 
vor^x 
.iPüonlcus 

Monopls 
MonoDla 
Monopls 
Monopls 
lionools 
MonooIs 
Setonoroha 
Setoinoroha 

Anthrenus 
Anthrenus 
Anthrenus 
Anthrenus 
Anthrenus 
Anthrenus 
Anthrenus 
Attap:enus 
Att^penus pelllo 
Attpgenus nlceus 
Attaerunus nlebejus 
Dermostes cad^verlnus 
Derraestes frlschl 
Demestes murlnus 
Thylodrlas controctus 
Tropoderma ornntum 

i 

( 

Setomoroha tlneoldes 
Tinea fusclounctellc 
Tinea laoella 
Tinea ooslrona 
Tinea nnchysolla 
Tinea onllescentelln 
Tinea semlfulvclla 
Tlneo vpstella 
Tlneola bleelllell.?. 
TlneolT vplslnphaml 
Trlchonhnpa tnnetzella 

Coleontern 
Anoblldae 

Catommn herbarium 
Laclodenna serrlcorne 

6. Leather 

Orthontera 
Qryllulus desertus 
Blatts  orlentalls 

Isot)tera 
i>Btotertnltldae 

Ua3totermes darwlnlensls 
Lepldoptera 

Tlnoa fusclounctella 

sternnle 
tarsale 
verslcolor 

Tropodema 
Tropodema 
Tropoderna 

Ptlnldae 
Glbblum osylloldes 
Uezlura amerlcanura 
Nlotus hololeucus 
Ptinus fur 
Ptlnus hlrtellus 

Tenebrlonldoe 
Tenebrlo molltor 
Trlbollum cnatpnoun 

Dlntera 
Plorhlla cnsol 

Hynenootera 
Formlcldae 

Solonopsls xylonl 
Arachnlda 

Glycyohngus donestlcus 

Coleontera 
Anoblldae 

Sltoörena 
Bostrlchldre 

Rhlzooerthe 
Dermestldae 

Anthrenus fpsclatus 
Attpgenus byturoldes 

Dnnlcea 

dominlca 
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Coleopten 
Dermestldae 

Attngenus 
Dermeetes 
Dermestes 

olceus 
cartnverlnus 
lardp.rius 

Trog-odcrna ornatum 
Trogodorna 3tern«le 

7. Hides. 

Iso^tera 
MRstotermltldre 

Mnatotermce darwlnlensls 
Lepldortera 

Blnstob^r.ls llgnea 
Borkhausenla naeudosnretella 
Sndrosis laoteella 
MonoDls ethelella 
Monopls monncholla 
Tinea mlsella 
Tinea reliefcentella 
Trlchoohnga  tarjetzella 

Coleoptera 
Clerldae 

Corynetes caoruleus 
Nocrobla ruflnea 

CryptoDho^ldne 
CryptODhagus acut/^nrulus 

Dernestidae 
Anthrcnocerus  nustralls 

Dernestidae 
Troc^oderma  verslcolor 

Ftlnldae 
CUbblun nsylloldes 
NlDtus hololeucua 
Ptlnus  fur. 

Dermestldae 
Anthrenus 
Anthrenus 
Dermestes 
Dermestes 
Dermestes 
Dermestes 
Dermestes 
Dermestes 

fasclptus 
rausecrum 
carnlvorus 
frlschl 
l^rdarlus 
murlnus 
oblonpus 
vulnlnus 
trrsr'le Trogoderma 

Ftlnldae 
Glbblum boleldleui 
Ptlnus fur 
Ftlnus hlrtellus 
Tlonus unlcolor 

Tenebrlonldae 
Alühltoblus dlanerlnus 

Dlptera 
Floohllr  crsel 

8,     True  silk. 

Thys^nura 
Thernobla  doraestlca 

De map to ra 
Forflcula aurlcularla 

IsoDtcra 
U^etoterraltldae 

M^atotemes darwlnlensla 
LeDldoptera 

Tinea oelllonella 
Coleontera 

Anoblldao 
Laaloderma serrlcorne 

Dermestldae 
Anthrenus fasclatue 
Anthrenus verbaacl 
Anthrenus  vorax 

9.     Natural   soonges. 

Dermestldae 
AttPgenua  Jaoonlcus 
Attpgenus olceus 
Dermestes  cedflverlnua 
Dermestes frlschl 
Dermestes obloncus 
Dermestes undulatus 
Thylodrlas  contrpctus 
Trogodermp  stemple 

Ostonptldae 
Tenebrold^s maurltanlcus 

Ftlnldae 
Nlotus hololeucus 

Hymenoritera 
Formlcldae 

SolcnoDSls xylonl 

?05 

. *.. .«.1., .^.. .»,.11. . • 
• 



9. Natural  sponges. 

Coleontera 
Dermestldae 

Anthrenus  fasclatus 
Dernestes  frlsclrl- 

10. Starch pastes and finishes. 

Thysanura 
Ctenoleplsma lonrlcaudata 
CtenoleT)lsma quadrlserlata 
Leplsrna  saccharlna 
Thermobla donestlca 

Ortho-ntera 
Blattella pemanicji 

Dermestldae 
Dernestes lardarlus 

Ftlnldae 
Nlotus hololeucus 

OrthoDter© 
Pareoblatta oensylv^nlea 
Perlplaneta anerlcana 
Ferlülaneta p.ustrolpslne 

Coleontera 
Ftlnldae 

Glbblura oisylloldes 

11.     Glue  and casein -mstes and finishes. 

Thysanura 
CtenoleDlsma quadrlserlata 

Orthontera 
Pycnoscelus  surlnanensls 

Fsoco^tera 
Troglum pulsatorlum 

Lenldootera 
Nenapofiron crane 11a 
Tlneola blselllella 

Colooptera 
Ancblldae 

öastrflllus lotlcollls 

Glerldae 
Corynetes cneruleus 

Dem^stldae 
Anthrenus vornx 
Attagenus oelllo 
Attagenus plccus 
Dermestes vulrlnus 

Lathrldlldae 
Eufallla unlcostPta 

Ptlnldae 
Nlptus hololeucus 
Ftlnus tectus 

12.  Plastic ana resin oastes ano finishes. 

i' 

Thysanura 
Leplsrna  saccharlna 

13.    Vegetable  Ivory. 

Coleoptera 
Scolytldae 

Coccotrypes dactylloerda 
Coccotryoes norelral 

1^.     Rubber 

Isontera 
Rhlnotermltldae 

Coptoterraes nlger 
Ternltldae 

Nasutlternes eohratae 
Coleo-otcra 

Ptlnldae 
Glbblum osylloldes 

Coleootera 
Ancblldae 

Sltodrena nanlcea 

Hynenorjtera 
Fomlcldae 

Monoraorlun destructor 
Mononörlura gracllllmura var. 
Mononorlun latlnode     (inpyrl 
Solenonsls genlnata 
Solenopsls xylonl 
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15.     Felt. 

Isootera 
Ternltldae 

Mlcrotermes sudanenels 
Termee pauperans 

16. Photograühlc emulsions 

Thysanura „ J  . 
Ctenoleplsrna longlcaudata 

17. Nylon. 

Le^ldontera 
Tinea pellionella 

C.    Materials of construction. 
1.     Wood and wood products, 

Orthootera 
Gryllulus desertus 
Oryllulus dornestleus 

Including olywood. 

Isontera 
Kolotermltldae 

Kalotertnes 
Knlotermes 
Kaloterra3 
Kalotemes 
Kalotermes 
Kalotemes 
Kfllotennes 
Kalotermes 
Kalotemes 
Kalotemes 
Kalotemes 

falrchlldl 
brevls 
buxtonl 
cynoce-nhalue 
donestlcus 
havllandl 
lamanlanus 
pftllidtll 
plceatus 
Dseudobrevls 

„„i .    . .  _  secundus 
Kalotemes (Cryr5toternes) 
Kalotermes (Cryototemes) 
Kalotermes (Glyptotermes) 

Dubescens 
Kelotermes aoproxlnatus 
Kalotemes clevelandl 
Kalotermes condonensls 
Kalotermes flavlcollls 
Kalotermes hubbardl 
Kalotermes marßrlnlpennls 
Kalotermes minor 
Kalotermes r)latycephalus 
Kalotermes renandus 
Kalotermes schwerzl 
Kalotermes snyderl 
Xclotormes lonKlcollls 

Kalotemltldae 
Kalotermes assmuthl 
Knlotermes  castpneus 
Kalotemes slrar^llclcornls 
Knlotemes dudleyl 
Forotermes '.dansonl 
Zootemoosls aurustlcollls 

Mflstotemltldae 
Mpfltoternps derwlnlensls 

Rhlnotermltldae 
Conto to rmes aclnnclfomls 

sp. 
sn. 

nmp.nl 1 
ceylonlcus 
crnssus 
fomosnnus 
f mnchl 
(rrandlce^s 

Coototernes 
Coptotermes 
Coototermes 
Coototermes 
Contotermes 
Coototermes 
Coptotcrmes havllandl 
Coptotemes helml 
Coototemes  Javanlcus 
Coptotermoo  lacteus 
Coototermes mnrabltnnus 
Coptotermes nlper 
Contotermes r^nmlui 
Coototermes 
Coototermes 
Coototermes 
Coptotermes 
Coototermes 
Coototermes 
Coototermer 
Leucotermes 

raffrnyl 
e^ostedtl 
solomonenRls 
testaceus 
travlms 
truncntua 
vpstotor 
p.ureue 

207 



( 

Isoptera 
Hhl note rrnl 11 dae 

Loucotermes ccylonlcus 
Lcucotemes convexlnotatus 
Leucoterracs ferox 
Leucoterrnes Indlcola 
Leucotcrnes phllltmlnensla 
Leucotcrnes  tennis 
Prorhlnoternes cp.nr.llfrons 
Prorhlnoterues  Inoolnatus 
Frorhinotemos luzonensls 
Fßnranotor'nGs, nllocerue 
Rctlculltemofl chlnensls 
Rotlculltormes  clarlpennls 
Rotlcullternes flnvlceps 
Rctlcull-ternes  fin vines 
Pie tl cull to me e ha^enl 
Rptlculltcrnes hecneruF 
Retlculltemep hurnllla 
Rotlcullternes luclfugus 
Retlcullternes  sneratus 
Rotlcullternes  tlblnlls 
Retlcullternes  vIrR-lnlcufl 
Rhlnotomes Internedlus 
Rhlnoternos nrlrcccnals 
Hhlnotcrnes putorlua 
Rlilnotomes  trrnalucens 

Trrr^ltldre 
Acnnthotem»s    nllltnrls 
Acnnthotentica nlnor 
Anltemea cnnlto 
Anltemep elonft?tua 
Anlternea nlnlnua 
Anlternea obeuntls 
Anltemea wheolerl 
Anclatrotornog nnDhldon 
Anclatrotomos piilnoenals 
Anclatrotemea nerlohrasls 
Cornltemes  strlntus 
Hncroternea belllcosua 
lipcrotermea nntclensls 
Uncroternea nlgerlenals 
IMcroternea awntlae 
Macroternea ukutll 
lincroteraos uautu 
! If» c rote me a pllvuB 
Mlcrocerotemes hnvll^ndl 
Mlcroceroternea helnl 
Mlcrocerotemea los-banlonsle 
Mlcroceroternea nervosus 
Mlcroternea obesl 
Elcroternea audnnonsls 
Mlrotcrnes nelvlllonsls 

Tcmltldae 
Mlroternes langl 
N^.sutltemea  olldus 
Nasutlterraea usanbnrlensla 
Noautlternes y^ndlnlenals 
Nasutltei-nea  ceylonlcua 
Nnsutlternea cornlper 
Npsutltemes  coatnlla 
Npeutltemea ephratae 
Nnsutlternea exltlosua 
Nnsutltemes  Ipcustrla 
Nasutlternos  luzonlcua 
NaputltPmes T^t^npenals 
NqGutltnmes nlcrlceng 
Naautltemea  rlo-nertl 
Npsutlternep voeltrkowi 
Naautltemea  leucooa 
Nasutltcmea nexlconua 
Nflsutltemes  7et>-?kl 
Nwautlternes  Ibldanlcus 
Synncsnthotornes  z^mihprer 
Ternea  sr*. 
Temp a badlua 
Ternea tranavnalenMa 
Terrioa  fomo^anua 
Ternea  redennnnl 
Termra  obecurlcens 
Ternea  ceylonlcua 
Ternea  feae 
To me a hornl 
T-;rr.ee laterlclua 
Ternea npuner^na 

Trlchontorn 
Hydronayche  lenidn 
Hydropayche  ornrtula 
Hyerooayche  pelluclde 
Nerueclloala bln^cul^t« 

Coleoptera 
Anoblldae 

Anoblura nap'nun 
Anoblun punct^tun 
Calynnaderus  capuclnue 
Calynnaderua  Inclsua 
Calynnaderua  obloncua 
Catnrana herb».rlun 
Coeloatcthua  truncatua 
Dorcatoma BPO, 
Ernoblua mollla 
Euoectua oblonpua 
Hadrobrcgmue  c^rlnntus 
Hadrobrepnua dcatructor 
Hadrobregnua glbblcollla 
Hedobla Inperlalla 
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Coleoptcra 
Anoblldae 

N.tcoblura castaneum 
Ochlna ntlnoldes 
Ollgoraerus obtusus 
Ollgoraems ptlllnoldes 
Flatybregmus canadensls 
Ptlllnus oectlnlcornls 
TryDOpltys carplnl 
Trypopltys punctatue 
Xestoblum rufevlllosum 
Xyletlnus T)eltatu3 

3ostrlchldae 
Amuhlcenjs anobloldes 
Araphlcerus haraatua 
Anatldes fortls 
Aooleon edax 
3optrychoplltee cornutus 
Bo8trychor>lltee nroductus 
Boatrychoppls benpelensls 
BoetrychODSla uaralleln 
Bostrychus  canuclnue 
Boetrlchus cyllndrlcue 
Cnlopertha  tmncrtula 
Dlnoderua blforvcolntus 

brevle 
favosus 
mlnutua 
ocellnrla 
sp. 

Dlnoderua 
DlnodorMs 
Dlnoderuq 
Dlnoderuo 
Dlnoderua 
Hetcroboatrychua 
Heterobofltrychue 
Heteroboatrychua 
Hateroboatrychua 
Heteroboatrychua 
Hlcrapatc braallienala 
Wlcmr^ate punctlcollla 
Folycaon atoutl 
Froatenhanua nunctntua 
Frosteohinua truncatua 
Paoa vlennenala 
Rhizopertha donlnlca 
Scoblcl« decllvla 
Slnoxylon annle 
Slnoxylon ceratonloe 
Slnoxylon conlgerum 
Slnoyylon crasaum 
Slnoxylon indicum 
Slnoxylon oubena 
Slnoxylon mignax 
Slnoxylon aehegp.lcnae 

nvnunlla 
brunneua 
J'pnntlnnnnla 
^lloatua 
unlcornla 

Boatrlchldac 
Slnoxylon sexdentatura 
Slnoxylon sudanlcum 
Slnoxylon tlcrnsrlum 
Tetranrlocera lonrlcornla 
Xyllon aduatua 
Xyllon cyllndrlcum 
Xylobloria b-?allnre 
Xylopertha  crlnltarala 
Xylonerth^j  nice«? 
Xylorerthodea nltldloennla 
Xyloüaocua  ca^uclnua 
Xylorisocua   rnduln 
XyloToaocus  aellntua 
Xylothrloe flavlppa 
Xylothrloa  rollfrioaua 

Bunreatldae 
Buoreatla nurulenta 
Bunreatla  fraclata 
BuDreatla  laevlventrla 
Buoreatls  ruflr>ea 
Chryaobothrla  octoc"!* 
Chryaochron   an. 
Chryaor^hPna  ^l^clda 
rrorrfoorra fiuiwntionletui 
Trpchykcle  ann. 

Cnlondrldne 
Myocal^ndra  eloncntn 

Cerppibycldae 
Acnnthoclnua acdllia 
Acolosthee holoaerlcea 
Ambeodontla  trlstla 
Aaeraum atrlntlnun 
Callldlum ^ntornatun 
Cpllldlura Tlolpceurn 
Chlon clnctuG 
Chloroohoru«»  nnnulnrls 
CrloceDhPlua   rustlcue 
Cyllone cary«»e 
Dlhannus  elonprntua 
Dlorthua  clncroua 
Eburln  quadrlpenlnata 
Srpptcn faber 
Erpatea  anlculotua 
OrRcllla nlnuta 
Hylotranea ba.lulua 
Leritldea brevlnennla 
Lentura  rubra 
Hepaderua   atlcma 
Merlum oroteua 
Mesoaa  Indlca 
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Coleoptera 
Cerflmbycldae 

Necydalle Indlca 
Neoclytua cnorea 
Neoclytus erythroccohalua 
Nooclytus rufus 
One  coatßta 
Oeme  rl^lda 
Oene   strangulata 
Orthosoraa brunneum 
r^rrndra brunnea 
Fhynatodea dlmldlatua 
Pliymctodea llvldura 
Phymetodea tftataceua 
frlonua  callfornlcua 
Smodlcura cucujlforme 
3r>henogtethua  taalel 
Stromptlum barbatura 
Stroraatlura fulvum 
Stromatlura longlcorne 
Tetronlum castanaura 
Trachyderea  aucclnctua 
Trapoeoraa harrlell 

Clerldao 
Oollo doraeatlcue 

Cryntor>hapldae 
Cryotonhafrua acutangulua 

Curcullonldae 
Coaeonus  rtarallelonloeclue 
Dryotrlbtia mlnetlcus 
Erenotea oorcatua 
Gononotua an^ullcollla 
Herprthrura uikel 
Paelactua  snadlx 
Rhyncolua  cullnarla 
Stenoscella brevla 
Xenocnema aolnloea 

Dermeatldae 
Dermeatee l^rdarlus 
Derraestea oemvlanuc 
Dermestoa vul^lnua 

Lyctldao 
Lyctoxylon convlctor 
Lyctoxylon Jeponum 
Lyctua afrlcanua 
Lyctua brunneua 
Lyctua  carbon«rlua 
Lyctua carlbeanua 
Lyctua  cavlcollla 
Lyctua llnearla 

Lyctldao 
Lyctua malayanua 
Lyctua onaculua 
Lyctua ^l^nlcollia 
Lyctua ^ubeacena 
Lyctua slnensla 
Lyctua tomentosua 
Lyctua vllloaue 
Mlnthoa ruglcollla 
Mlnthea aaüamlpera 
Troproxylon aequale 
Tro^oxylon nurlculetum 
Trogoxylon Imoreaaum 
Trofroxylon rmrflllelonloedir 
Trogoxylon snlnlfrone 

Lymexylonldce 
Lymexylon nav»»le 
Atractocerus brevlcnrnla 
Atractoceroa braalllensla 

Melandryldae 
Serrooalrms brrbatua 

Mlcronalthldae 
Mlcronalthua debllla 

Oedenerldae 
Calooua serratlcornls 
Conldlta blcolor 
Dltylup laevla 
Dltylus quadrlcollla 
Nncerda melanura 

Oetoraatldae 
Tenebroldea maurltanlcua 

Flatyoodldae 
Crosaotaraua crevllleae 
Platynua alte mana 
Flatyoua leoldua 
?lntyou8 nulaantl 
Flatypua omnlvorua 
FlatyDua ratzeburs?! 
Platyoua auffodlena 

Ftlnldae 
ölbblum loaylloldea 
Mezlun affine 
Ftlnua tectua 
Ftlnua vllllger 
Tl-onus unlcolor 

Scolytldae 
Hylocurus lansratonl 
Xyleborua afflnla 
Xyleborua badlua 
Xyleborua coprnatua 
Xyleborua confuaua 
Xyleborua fornlcatua 
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fuacatus 
Interjectus 
Intersetosus 
kraatzl 
latlcollls 
obraeus 
senlcrranosMs 

Scolytldae 
Xylpborus 
Xylrborus 
Xyleborua 
Xylebonjs 
Xyleborns 
Xyleborua 
Xyleborua 
Xyleborus  tegalenals 
Xyleborua  torquatus 
Xyloterus  llneatua 

Sllvanldae 
Sllve.nua  trlvlalls 

Tenebrlonldae 
Stronsryllura erythroceohahurn 
Tenebrio molltor 

Hymenontera 
E. lades  niR-ricornls 
Llthurfrus älbofImbrlatua 
Slrex areolatun 
Slrex crlfjas 
Slrex hoctlllo 
Stlpraus fulvlcornlg 

2.    Coraoo board and wall board. 

Hyrr.enootera 
Xylocopa  aeneloennla 
Xylocooa  aostunns 
Xylocona aurlnennls 
Xylocona callfornlca 
Xylocona dlsglmllia 
Xylocona  Irldlrennls 
XylocoDn  lPtlr>eg 
X/IOOOT)«  orclfex 
Xyloconn   SD. 
Xylocono   tenulscana 
Xylocona vertlealIn 
Xylocona vlolncea 
Xylocona virclnica 

Formlcidae 
Cannonotus hopoulpanua 
Cannonotus  levigntus 
Cnr.anonotus nnculntus. 
Carnnonotus rufines 
Camnonotus  senex vnr.  mus 
LOPIUS fullprlnosua 

Isontera 
Kalotennltldae 

Kalotermoa brevls 

Hynenontera 
Fomlcldae 

Uonomorium destructor 

Concrete 

Isontera 
RMnoternltldae 

Contoternes 
Leucotemes 

truncatus 
tennis 

k,    Asnhalt. 

Coleoptera 
Bos'trlchidae 

Scoblcla declivls 

Metals. 
1,  Lend 

Isontera 
Rhlnoternltldae 

Contotermes nlger 
Leucotermes tennis 
Retlculiternes flavlnes 

Colfoptore 
HostrichIdae 

Annhlc^rus binoculr;tU8 
Bostrychonsls Jesulta 
Bostrychus cnnuclnns 
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Coleoptera 
Bostrlchldae 

Bostrlchus cyllnr'rlcus 
Mlcranate braslllenals 
Scobicla decllvls 
Scoblcla Dustulata 
Slnoxylon ruficorne 
Slnoxylon sexdentatun 
Xylor»ertha sp. 
Xylopsocus loribblcolllß 

BuDrestldae 
Buürestls Japonensls 

Cerambycldae 
Callldlum antennatura 
Eburla quadrlcremlnata 
Hylotruoes bajulus 
Megaderus stlpna 
llonochamus confusor 
Pyrrhldlura sanpulneum 
Tetroplum gabrlell 

2,    Aluminum. 

Ler)ldor)tera 
Etiheatla cautella 
Enhestla elutella 
Flodla  InteiDimctella 

Coleoptora 
Dernostldae 

Dermestea l^rdarlus 
Dernestee Deruvlnnus 

Lyctldae 
Lyctus bnmneufii 
^yctus  c^nflllculntus 
Lyetua  ape. 
Hinthen  ruclcollla 

Ftlnldae 
Ftlnue  aexriunctatua 

Scolytldae 
Mlcrnala hlrtellua 

HyraenoDtera 
SI rex ^Ipina 
Xylocor)n latlr^ea 
Xy^oco^a  an. 

Formlcldae 
Monomorlun deatructor 

3,  Copper 

ColeoDtera 
Boatrlchldae 

Spoblcla decllvla 

k.     Tin 

laootera 
Rhlnotemltldao 

Retlcullternea flavlpea 

Lepldoptera 
Erjheatla cautella 
Epheatla elutella 
Fiodla Interpunctella 

Colocmtera 
Bostrlchldae 

Heteroboatrychua aequalla 

5.  Other metala. 

Hyraenoptern 
Slrex plgas 

ColeoDtera 
Lyctldae 

Lyctua brunneua 

Colecotera 
Dempatldae 

Demeatea 
Demeatca 

HyraonotDtera 
Slrex plpaa 

lardarlua 
neruvl^nua 
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E.    Houses and storage bulldlrvrs,   ^tc. 

Thynanurn 
Acrotelsa  collarls 
Ctenoleplsma  clliata 
Ctenoleplsraa longlcaudata 
Ctenolenlsraa  targlonll 
Leplsma latlthoraolca 

Orthoptera 
Amphlacusta  carlbbea 
Gryllua oceanlcus 
Blattella va^a 
Cutllla soror 
Eoblatta notulata 
Leucophaea maderae 
Neostylo^yga rhomb.1.folia 
Pycnoscelus  aurlnanensis 

De map t era 
Irolabla prachldls 

Peocontera 
Dorypteryx nailIda 
LacheellTa nedlcularla 
Laplnotuo inqulllnua 
Lsr)lnotus Datruella 
Le'olnotus retlculatus 
Myopocnorna annulata 
Nynrohopaocus deatructor 
Paylll^socus  romburl 
Pterox^nium squflnosum 
Pliyopaocopala neregrlnua 
Troctes corrodens 
Troctes vlrcilatus 

Leolnoptera 
Dryadaula pnctolln 
Hadena baalllnea 
Tinea lapella 

Coleoptern 
Anoblldae 

T^nor/ltys carplnl 
Bostrlchldae 

Hoteroboatryohua ülleatua 
Cryptoohagldae 

CryDtophagua acutanpulus 
Dorne atld*e 

Attapenua alfiorll 
Lathrldlldao 

Cartodere elegana 
Cartodere elongate 
Conlnomua constrlctus 
Conlnomue nodlfer 
Cortlcaria clliata 
Cortlcarla crenlcollla 

Coleoptera 
La'thrldlldne 

Cortlcarla crenulato 
Cortlcarla olongata 
Cortlcarla fulva 
Cortlcr.rln Imrirosaa 
Cortlcarla longlcollla 
Cortlc«rla oubeacens 
Cortlcarla ?c?rratr. 
Enlcmus mlnutus 
Euchlonellus Plbofpflclatup 
Lathrldlus bergrothl 
Lnthrldlus merlcollls 

Lyctldae 
Mlnthea ruglcollls 

Ftlnldae 
aibblura boleldleul 
Crlbblum paylloldca 
Mezlum affine 
Merlum amcrlcanun 
Nlptus hololeucua 
Ftlnua blclnctua 
Ptlnua exulanp 
Ftlnua fur 
Ptlnua hlrtellus 
Ftlnus latro 
Ptlnua nuelllua 
Ptlnus rrmtor 
Ptlnua aexDunctatua 
Ptlnua snbolloaus 
Ptlnua tcctua 
Ptlnua vllllger 
Tlrmua unlcolor 
Trlgonogenlua globulua 

Sllvnnldae 
Nfmalblua clavlcornla 

Staohyllnldae 
Ollgota prancrln 
Xylodromua conolnnup 

Tenebrlonldoe 
Blpr-p mucronrta 
Meaonorphua vllllger 
Palorua denresaua 

Dlr^tera 
Byomy^ sorbeua 
DroaoDhllr« Immljyrnne 
Droaoohlla obacura 
Muaca nebulo 
MuGca vetuatlaaln^ 
Iluacr1, yerburyl 
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Hyrnenoütera 
Fomjicldfie 

Camnonotus 
Camponotus 
Canponotua 
Carponotus 
Camponotun 
Camnonotus 
Camnonotus 

compressua 
consobrlnus 
herculPanus 
Irrltans 
lan^l 
niprlpes 
mmctulatus 

Crenato^aster llneolata 
Doilchoderus bltuberculatus 
Dorynymex oyraralcue 
Formica clnerea 
Irldomynnex anails 
Iridonyrmex anceos var. 

Darjufna 
Irldomynnex domestlca 
Irldoraynaex c-laber 
Irldomyrmex Inlauus vnr. 

nlgsllus 
LAtlui  InterJ^ctua 
Llonetooura apleula tun 

occldentale 
Monomorlun florlcola 
Monomorlum fraterculun 
lionomorlum Ilia 
Mononorlum latinode 

F.    Hlscellnneous 
1.     Drugs. 

Lepldoptera 
Plodla  Interounctella 

Colaoptcra 
Anoblldac 

Lcslodema serrlcome 
Sltodrcpa nanlcea 

BoPtrlchldae 
Dlnoderua blfoveolatus 
Dlnoderu.a mlnutua 
RhlzoDertha domlnlca 

Lathrldlltei 
Cartodere argus 
Cvirtodere  costulata 
Euchlonellus albofasclatuR 

Lyctldac 
Lyctus  afrlcanua 

Fomlcldce 
Monomorlun nliilraum 
Mononorlun nlnutum 
Mononorlum nh^raonl?; 
Firatrechlnr«  bourbonlca 

bengalensla 
ppratroohlna lonp^lcornls 
Fc?ratrechlnp obscurn 
£^3 rat re china vrga 
rnratreohlna vivldula 
rhoIdole  Javan« 
PheIdole nepraceDhaln 
Pheldole oceanic« 
Frenoletjls  fulva 
Solenonals  cortlcalls 

amazonlca 
Solenoosls moleeta 
SolenoTDsJ a  xylonl 
Solononsls xylonl var. 

manlosa 
Tanlnoma melnnocenh^lun 
Tcolnona aesalle 
Tanlnona  alrarothl 
Technonyrnex detornuens 
Tetranorlun cr».eenltum 
Totramorlun ^ulne^nse 
Tetrnnorlun alnllllmun 
Triß-lynhothrlx f!trlr>tldena 

Arachnidn 
Domrnyjaus  tmllinae 
Glycyphapus  doneetlcua 

declolona 
dlmldlatus 
nutllatus 

Nltldulldne 
Car^or^hllua 
Camonhllue 
Camonhllua 

Platyatonldne 
Araocerua  faaclculntua 

Ftlnldae 
Nlotus hololeucus 
Ftlnua hlrtellua 
Ftlnua  tectua 

SllvanldPQ 
Oryza^phllua  eurlnnnenals 

Tenebrlonldne 
Aph»notus n^rallelus 

Arachnlda 
^lycyphaerus dornestleus 

I 
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2. Animal Substances. 

Thysenura 
Ctenoleplnna lonp-lcaudata 

Dennantera 
Anlsolabls annulloes 

Isoptera 
Mastotermltldae 

Mastoterracs darwinlensls 
Jrsocoptera 

Troctes dlvlnatorlus 
LepldoDtera 

Enhestla calldella 
Uono^if rustlcella 
Hyslols  coratonlae 
SetornoiDha Insoctella 
Setoraorrvha  i^jtella 
Tinea  fuscl^unctella 
Trlchor>hafra abruDtella 

Coleoptera 
Anoblldae 

Sltodrepa nanlcea 
Clerldae 

Corynetes caeruleus 
Nccrohla  ruflcollls 
tfecrobla ruflpes 
liccrobla vlolacea 
Opllo doraestlcus 

Dernoatldac 
Anthrenus fuscus 
Anthrcnus nuseorum 
Anthrenus nebuloaus 
Anthrenus verbascl 
Anthrenus vorax 
Attapenus byturoldes 
Attaccenus Janonlcus 
Demestes cadavcrlnus 
Dprm^stes coarctatus 
Dermoetes frlschl 
Dcrraostes lardarlus 
DeiTi-jstes vorax 

Dcrmostldae 
Dennestea vulninus 
Entoraotropus necvtomoldos 
Mepatoraa vnrla 
Trlnodes hlrtus 
Trogroderrm verslcolor 

Nltldulidae 
Nltldula blnunctata 

Ostomatldne 
Tenebroldes maurltanlcus 

I-tlnldae 
Glbblura boleldleul 
Glbblura nsylloldes 
Mezlum affine 
Mexlum omericanum 
NlT)tus hololeucus 
rtlnus  fur 
Ptlnus hlrtellus 
Ftlnus  tcctus 

Tenebrlonldne 
Alnhltoblus dl^rerlnus 
Al^hltoblus ovatus 
Gnpthocerus MXlllotut 
Trlbollun cast^.neun 

Dlntern 
Flonhllr.   cr.scl 

Hynenontera 
Fomlcldae 

Cnnnonotun connrcssua 
Mononorlun destructor 
Plac^lolenls custodlons 
Fl«*loleols  lonrlnes 
Soleno^els  pemlnrta 
Wasnnnnl«    «uronnnctntn 

Arachnlda 
Fedlculoides trltlcl 
Tyroplyohus llntnerl 
Tyronhagus myconhppus 

3.     riant  substances. 

Thysanura 
Ctcnolcplsna  lonplcaudata 
Lcpldraa  saccharina 

Isoptera 
Hrstoternltldac 

iiastotemes dprwinlonsls 

rsocootera 
Trofrlum pulsatorlun 

Lepldontera 
Anhonla   socle11a 
Dccadarchls rnlnuscula 
Sndrosls  Incteclla 
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Leplduptera 
Eois  pteleflrla 
Ephestla calldella 
Ephestla elutella 
Hypsopy/rla  costallü 
Nenapogon granella 
Oenophlla v-flavum 
Plodia  Interpunctello 
Setoraorpha  Insectella 
SetomorDha rutella 
Tinea  cloacella 
Tinea mleella 
Tortilla vlatrlx 

Coleoptera 
Anoblldae 

Anoblura nagnum 
Anoblura ounctatum 
Catorana herbarium 
Catomna melerl 
Catorama tabacl 
SltodreDa nanlcea 

3ostrlchldae 
Dlnoderus blfoveolatus 
Dlnoderus dlstructus 
Dlnoderus mlnutus 
Dlnoderjs porcellus 
Prostenhanus  truncatus 
Slnoxylon enale 
Slnoxylon nglaccanum 
Slnoxylon ru^lcanda 
Xylor)aocu3 canuclnus 
Xylothrlr)s flavloes 
Xylothrlps  rellf?lo8ufl 

Calandrldae 
llnearls 
oryznc 

laetus 
nelenura 

Calandra 
Calandra 

Corambycldae 
Ferlssua 
Fterolonhla 

Colydlldae 
Bothrl>fere8 andreweal 
Uurmldlus ovalls 

Cryütophr.pldae 
CryDtophftgus acutnnrulua 
Cry^tor^hngua r>llo8us 
Henotlcua californlcT^s 
Cryr)toDha^ue saplnntus 

CurculIonIdte 
Caulonhllus latlnaaus 

Dcrraeatldae 
Anthrenua  caucnalcua 
Anthrenua  faaclntua 
Dermestes cadavcrlnus 

Diirnoatldne 
Dem^stos  l.nrd^rlus 
Dermestes  vulnlnus 
Trorodem^ crranarlun 
Tropodoma  t^rsnle 
Tro^oderrnn  voralcolor 

Sndonychldae 
Mycetp.ea hlrtn 

Lanffurlldae 
Phornxonotha klrschl 

Lathrldlldne 
Cartodere belonl 
Cortlcarla  pubescens 
Cortlcarla  subtlllsslna 
Lathrldlue nodlfer 
Hetophthalmus hlar>ldue 
Methophthalnua  serrloennis 

LyctldPe 
k'lnthea- rup-lcollls 

Mycetonhapldne 
Tyr)hoefi  atercorea 

Ptlnldae 
Ptlnus  fur 
Ftlnua hlrtellua 
Ptlnus  tectus 
Snhfcrlcus P'lbboldes 
Tlpnus unlcolor 
Trlfr.-onofronlufl clobulua 

Scolytldae 
Coccotrynes  d^ctyllnerdn 
Cryohraomornhus   atlerllnl 
Kynothenernus  erudltus 
Fltyonhthorus r>erefrrlnup 
Xylcbonas  sonlpr^nopua ' 

Sllvanldae 
Ahasverus advena 
Cathnrtus exclsus 
Cathartus  quadrlcollla 
Monanus conclnnulus 
Oryzaenhllus ttirliuirwiitlfi 

Ti^nebrlonldac 
dlp^erlnus 
lacvlfrptus 
nlceus 
vllllcrer 

Alohltoblus 
Alrhltoblus 
Alnhltoblus 
Mesomorohus 

Dlotera. 
Meoneura obscurella 

Hymenoptero 
Formlcldae 

Carnr>onotu8 lanprl 
CnmiDonotus  nlcrlcens var. 

obnlcrer 
Cnmponotue nunctulatua 
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Hymenootera 
Fornlcldae 

Camnonotus earyae var. 
rasllls 

Crematogaster  llneolata 
Fornlca clnerea 
Irldorayrraex analis 
Irldomyrmex detectus 
Irldoroyrmex humllls 
Irldomyrmex rufonl|?er 
Llorn^topum aplculatum 

oijcldentale 
Monomorlum destructor 
Monomorlun oharaonle 

U.     Lilacellaneous 

Fomlcldre 
Solenoosls  gcnlmta 
Tnnlnorm  alnrothl 

Arfi^hnldn 
Cnrno?rlyT)hue  tpl'vnnensls 
Chortorlyohus  pmclllrtes 
Ebertifl rdia Icr^merl 
Grl y cy ohr ru s  A one s 11 cu s 
CrlycyohP.fru9 mlchaell 
Glycyohngua  aplnlnea 
Rhlzoprlynhus  erhlnonus 
Tyroplyohua  f^.rlnne 
Tyroplyohus llntnerl 

Isoptera 
Rhinotermltldae 

Retlculltermea flavloes - damapes electrlcrl  Insvlatlon 
Lsoldo-ntern 

Eoheatla kuehnlella -  Jelly cubee 
loleoptera 

Cryptonhnpldae 
Henotlcua cpllfornlcus -  Jam 

DlDtcrn 
Droaor^hlla  funebrla - namrlade,   oresfrvofl  fruit,   fruit  .lulces, 

cataup,   nllk,   wine,   beer,   vintfmr 
Fannln  OUBIO -  dead  flah 

HymenoüterQ 
Fornlcldae 

Atta moellerl nelnertl var.  rloboculls -  foodstuffs 
Camoonotua  earyae  var,   raallls -  Jam 
Monomorlum florlcola - all klnda of haman food 
PheIdole negaceohela - stored food 
Taplnomn nelenoceohalum - ell kinds of human food. 

Arachnlda 
Fedlculoldes trltlcl - a nre-^tor found with  other nitca 

caupln^ dermatitis 
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7^-2.     Naaea  of Anlrmlp 

Acnrinn | 
AlT.hltobiua dl".oerlnufi 
Anolse,   nrpentlniache ! 
AnobUdae ,   ,   t   t   f   f   , 
Anoblun punctatun .   . 
^ntTaP *   ' 

Anoricpn fire   (Solenonsls xyloni) 
Argentine   (Irldoraymiex humlll 

control of.   . 
overwintering 

baltn for. 
bnlte,   fnlliire  of 
bln.ci carpenter 
brown house     ,   . 
carpenter  (Ccraoono tue herculeanu 
choice  of sugars 
control of   .   .   f 
ä^Qftgt  to food   . 
distribution ofr   ,   t   t   t 
fire  (Solenopsls genlnnta 

nest  of   ....   , 
food of .       ;     : 
leaf-cutting (Attlnl) .   . 
little yellow  
Madeira   (Pheldole megäcenhala? 

habitn 5r 
nests of 

» 

nus liocioc carpenter (Canoonotiis 'herculea 
var.  modoc) 

Lew York               — 
Fh ara oh's  (Monomorlum ph^raonls) 
protection against    ~^~m 
red and black  carpenter. 
snail red,   »  t   »  »  t  #   i 
thief (3oicnoosls sn.)   | 

Anthronus     •••••! 
Arochnlda     ....!!!' 
arachnids  (Arachnlda)*   \   * 

Arrecer^s  fasclculatus 
Arthropod ä  .... 
Atheta . . . ' 

( 

Attagenus plceua 
Xftini . :""""■"— 
bears 

bro'"n 
aiatributlon of\   \   [   ]'   '   '   ' 
grizzly    ...            ...... 

•    «    «    t    t    f    .    r 

♦    •    t    ?    t    t 

♦•'»»»    t    »    f    t    f    ,    ,. 

113. m 

109 
22, SS 
S9 

^9,50-52, io4, in/ 
155,162,164,166, i69 
^•o 
109,110 
109 
109 
122,123 
122 
109,157 
110 
Mo7-]oq,in,n25 
123     ^ 
132,176,147 
107 
107 
up, 111 
111 
106 
107,10g,l?Q 
110 
110 
110 
110 

109 
109 
147 
147 
109 
110 
no 
6 
167 
3,53,191-19 V19S-202, 
204,214,215,217' 
101 
53 
103 
96 
log 
117, m, 149,1^ 
117 
117 
117 
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bear,   nolar, 
bees   , 

(a\ ••♦»»'»     I      f      »»      f      t      f      ♦      , 

came 
con 

beetle (s) 
see also weevil 

anoblid'CAnobildae) !   '     
black.   .   .   
black'carpet (AttägenJs'pyj^K* !:!;;; 
caroet (Dermestldae) ; ^^-^^^ f •»»»♦•. 

distribution of . ..!!.' * * * ' * ' 
carrion (Sllohldae) i ; ; ; • • ' ? • » ' ' ' 
checker (Clerldae)   ,   ,   f •••••»#• 
cigarette.(Lasl^derma serrlcorne)!   '   *   '   '   ' 

control of.   , " :   •   •'»   ♦   ♦   ♦   »   » 
clerld ,   •   ! •   t   »   .   » 
coffee bean.(Araeoarus fagclcüla'tua)'   *   !   !   ! 

CO 

copra (Necrobla rufloes)   ,*   !   !   !   ! 
corn sap (Carooohllus Ulidiatug) . 
damage by. . . . TT".     ^ 
darkling (TenebrlonldaeJ 11!!' 
deathwatch (Anoblldae)   , 
dermestld  (Dera^stl^a^),   ,   ,   ,   i   I 

develo^nent  of     
dried fruit (Carpoohiltia hclptawii 
drugstore  (Sltodrena Danjjeql-   ■   t ' 
Dutch wha rf (Nn^e^da" meTanTilFa)   »   , 
engraver (Scolytldae) ,   .   .   ',"", 

habits of   .   .        ; 
fftlM powdeivpost (BpstrlQhldae) , 
flat grain (Laemonhloeus nintituaj , 
novr (Trlbollum snn.l   !   I   [  ]  ] 
furniture .(AnobU^ae) !  ! 
furniture  (Anoblum purictatum) ,   . 
grain 
har»,   red-legged ,   ,   . ' 
hide  CDemestes.vul^Qu^) ,   ,   t   , t 

i, ,   ,   ,   , •  • • 

control of.   ,   .   ,   t 
larder (Demestes lardarlua)*   !   I I 
larder (Derriestldae)   ,   ,   ,   ', 
longhorned  (Ceranbycldae*) !   !   !   * ' 
mylabrld (Hylabrldae).,,,,' 
porter (Hylot^peq Wulua.) ,   f   , , 
powder-post  (iLyctidacTTT . 

egg laying ; * 
predacious ground (Carabldae) !   ', \ 

r f t t 

9 9 9* 

It»» 

»  »  »  f 

• 

I 

l 

f 

» 

» 

» 

» 

t 

» 

t 

» 

» 

• 

l 

t 

» 

t 

» » » ♦ 
♦ t t 1 

♦ » » » 

» f » f 

♦ » f » 

♦  »  »  » 

»  »  »  » 

. ,116,117,1*9 

f 5^3,^.^,105 

153.1*5416«, 169,172 
36,157,15^ 5l H 
^,39-^,96,134 
96 
102 
9^ 
2g,g9 
90 
31 
101 
96 
*S,39,133-135 
2J?,94 
2^,99 
S7,«S 
103.104 
44, g9 

^^5.2^.31,9^.159. 

S6,S7 
99 
90-91 
45,100 
4ci,10? 
102 
44,90 

I5 
.22,2g 

89 
S9 
122 
5.25 
26,40,97 
93,9^ 
93,9^ 
5^25.39,50.96,97,122 

^,93.157.166 

V ■3,^5,97,13s 
97 
93 
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I 

beetle 
pupation r   f   t 
red-lfgp-ed ham  (Necrobia  ru 
rove  (StaDhyllnldaej   ,   " . 
met-red. flour  .   .   .   ,   f   . 
saw-toothed grain (Oryzaeoh 
scolytld  (Scolytldae),   t   ] 
8llvanld  (silvanldae)f   t   , 
"^k-^*^*       •       •       •       •       •      •       •       •       •       • 
spider (Ptlnldae)  
tenebrlonld (Tenebrlonldae) 
tobaöco- see beetle, clpare 
wood-boring.   .   .   ,   ,   , 

ipes 

lus  s 

tte 

Hi) 

fit 

i 

wool, control of '. * 
birds, damage by , , . 
bookllce  (Psocoptera), 

control of   ,   ,   |   j   | 
infestation by  .   .   . 

bookworns  
borer (s)     bamboo (Dinoderus ninut 

flat-headed (Bupreatidne).   .   . 
load cable (Scobicia devilvis) 
lesser erainTRhlzonertha dprnj 
locust tCyllene.rpblniaeT, 
round-headed (Ceram^y^ida?) 
shothole . , f f t 

Bo^trlchidae . , , , 
Brjchytarsus . , , , 
brlatletaiiuj . . . 
BrotkÄfer, . , , , , 
bruquldo dei poipoto, 
Bunrestldae       
Buprcstis       
butterflyCs)   (Leüidootcra)     
cadelle  (Tcnebroides mauritanicus) 
caddis flylsj^jjee ^1^^ ,c<jd()l5"»Qrnsi 
cnddls wormCs)] 

contr)! o^   t 
daniD.fj-o by.   i 
food of  . . 

Calandra . . . 
Calandra granaria 
Calandra oryzae 
Calandrldae, f , 
Calli^hora . . . 
Celymmaderus , , . . f 
Camconotus herculeanua 
Camponotus irritans  t 
C^rabidae, . , , , i , 
carcoma f     
carnivore(s)   
Cemo-ohllua dimldiatus 

t 

i 

» 

t 

i 

t 

i 

» 

t 

i 

« 

t 

i 

f 

» 

T 

f 

t 

f 

I 

t 

I 
t 

t 

» 

t 

f 

f 

f 

f 

t 

I 

rlnamens! 

» 

» 

t 

♦ 

» 

i 

t 

i 

f 

t 

» 

t 

t 

» 

i 
t 

t 

* 

» 

i 

T 

t 

t 

f 

k 
'44,93 

10J 
104 
22,2g,31,102,103 
27 
l6l 
97 
101 
157,160 

80-9^,131,13^.142, 
15^,159,161-164,171 
g?5,S9 

22,27,30,35.?6,^, 
41,50,52,79,.?0 
SO 
79, SO 
36,S9,96 
90 ■ 
91,92 
49.90 
22,39.90.91 

I 
100 
22.90,91,162 
101 
5^.55 
90 
9S 
91.92,93 
92 
SI 
100 
SO, SI 
34,44,4S,SO,'U 
SI 
SI 
SI 
92 
92 
92,93 
22,92,93 
24,112 
S9 
10s 
133 
93 

115,II7.IIS,1^9 
99 
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CarooDhllu.q henipterus * 99 
caruncho da madera  98» 
Catorana , f , ,  ^9 
CauloTihllus latlnaaua  95 
centipedes . . ?  53 
Ceranbycldae   93 
chocolademot   ^3 
Chordata  53 
Chrysobathrla  §2 
Chrysochroa    91 
clara(s)      T  53,11^ 
Clerldae     22,27,9^ 
CoccotrvT>e8 dactyll^erda  29 
cockroach,   black (Blatta orlentalis)     12 

see also roach 
Colcoptera  36-10»!, 167,1S9-206, 

20g,217 
defined       Ä6 

Coptotermes ,  61, 76, 77,15S, 159,166 
Co-ptotenaes fomosanus  6ll76,77»lo6 
Corcyra cenhalonlca  S3 
crabTsT  53 
crlcketU)  22,29,30,33,3^,^6,43, 

^«,50,55,56.ISS' 
baits for  131,123 
control of  5§ 
damage by.   .   f  $6 
house .   .   .   .   , t 56 

crustaceans  ^6 
Cryptophagldae     22,9^,95 
Cryototqrnes b re vis  73 
Cucujldae  95 
Curcullonldae .   .   .   ,  95 
Cylas fomlcarlus  30 
Dattelmotte  S3 
DemaDtera  5^,^9,167,195,200. 

202,204,205,213,215, 
217 ' 

defined  Ill 
Mt0{i of 1 111 

Dorrobstraotte  55 
Dornsoeckkafer   .   .   .   .   ,  97 
Drosoohlln  ikk 
earwigs  27,30. 3^, 3^.40,50,^1, 

5S,59.103 
baits for  121,122 
control of   ....    .   .   , 59 
Surooean  (Forficula auricularja)    ....,,. 33,4o 

enbilds .   .,,..,,,/.,,....,.,, 22,23,26,79 
control of   ,   ff.   f   ,,,   f   ........   j 79 

Enbloptera   ..,.,.,,,.   f   ,,   t   «••«   r 79,167,139,194 
delined     f«*tttffff**t9'*vtti 79 

Epheraeroptera, ,   f   .   t   ...,,.   t   t gO,l67 
'defined       SO 

Sehest la  27 
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gehest la caiiflla f   ,   ,   .   .   .   f   .   .   t    gj 
{ Ephcstm irc^hnlqlla.   »   i   ,   ,   r   t   f   t   .   t   •   ,   ♦   ,     S^ 

gpheatln  serlcarlum.   ...,,,.,,....,    g^ 
Erlp.dea    .   .   f   f , ifc 
Ernobius 003,14« ,,,,,,,!.'   I.'.*'   .'   |   ,'   ,' 4$ 
flrebrat;  (.Thei?nqbJ.a .domeatlca).   .   f   ,   f   f   t   ,   .   , 40,55 
flshmoth  55 
fly^  22,25,25,30-32,3^ 

' W^,30,52,11h,12k, 
140,159 

bacon f t 112 
bind:. '.,.,..,.,,' 135 
blue bottle (CalllDhora spo.)  24,112,11?,15g 
control of . . f . , . t 145 147 ' 
damage by     ,   f   f   ....... t   f 112' 
devolonnjont  of f   t , m 
feeding by  Ill 
flesh  .   .   .   ,  g 
fruit  (Drosophllldae) .   .   .*  112 
gray flesh (Snrcophaga SDP.)  113 
green bottleTLucilia  ST?T).) .   , , 24,112 
horce *.  135 
house   (Musen dornestlcn)  112, lg2 
ponaco  112* 
two-wlntfTod  (Dlr>tern)  111 
vlnegr>r (Droatiphlla)    t 112 

formica Argentina,   T". , 109 
Formlcldae   ....,,     lOS-111 
forulga argentlnn  109 
founnl d'Argentine   .   ,    ,   .   ,   t 109 
Frnnaosen     ....,.,    . cy 

SÄ;*: v ' \ • 3,^,^6,137.139 G^trelde-Kmutlner   .   ,  91 
Getreldenotte  g^ 
Getrelflenager    .   .   t   . 100 
öetreldeolattkäfer       , 102 
Getrcldeschlmraelkafer,   sturanfschwarze  104 
Gctreldschnnlkflfer   .,..',   r   .   f   ,,..,.   f 102 
gorgojo....,,,,..,       f 92 
grain Insects ..,.., , 21-23 
grasshopoerCs)   .   .   .   , ,.,,.., 55,55,121 
Oryllacrls  sechellensls,   ,   .   ,   ,  33,56 
Gryllulüs  doraestlcus   » t 56 
HarftFrck   .   .  Cj-i 
Hausfllege f   t 112 
Hpusgrllle       ...... 56 
Heinchen , e;^ 
Heuraotte   .   , ,,..., g4 
Heterobostrychus aequnlls  91 
Hodotoiines ,  14/ 
Hodotennltldae  72 
Holzbohrkafer,  gestreifte \ g9 

{ horses,  devil's^condi (Sta^hyllnldne)  103 
hulsmler  I07 

see Monoraorlum destructor 
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Hylotrupes bajulue     93*9^ 
Hymenontera  10^-111,167,191-19- 

195,199,202,204-201 
211,212,2lU,217 

defined       10^,105 
Inpects  53-11^,129,130,152 

If5-167,1«9-217 
control of     119-150 
cosmoTjolltan  157,160,167 
distribution     I* 
eggs of  m 
grain  11^ 

control of ,  23 
Injury to wood by  4-6-4^ 
key to orders  15-1'9 
number of  log, 169 
number of  soecles  treated  1^ 
relation to material dpmaged •   • 3-5 
relation to wood  .   ,  H-3 
structure  6 
troniconolitan    157,160,167 
widespread     157,15^,167 

Iridomyrmex  164 
Irldomyrmex humllls  109 
Isoütera    "      59-79,l67,l?9,20?, 

20«,211,215,217 
defined.    ,  59 

Kabine ttkkfe^  9o 
Kaffebohnenkafer  101 
Kakaomotte  8^ 
Kakerlak  57 
Kalotermes brevis  72,73 
^alotermes margin!tennis  73 
Kalotermes  snydieri  73 
Kalotermitldae   .   .     ^3,60,72,16^ 
Kpsefliege  112 
katydids  56 
Kleidermotte     86 
klokevertje   .   .   .   .   t  89 
KornkHfer.   .   ,  92 
Küchenschabe,   gemeine  57 
Laemoohloeus   .   .   .   ,   ,  95 
Laemophrpcus minutus     95 
Lasioderma  89 
Lasioderma  eerricorne  89 
Lathridii^Tae  22,97 
Leridontera  81-86.167,189,192- 

20/, 212-217 
defined  81 

Lepisma saccharina ,   .   .   .   , ^5 
Lithurgua  ^5 
lobsters    . 53 
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locusts   
Lucin s  
Eyctidae   
nQniniftl(s)  ........ 

conti'ol  of  
mantlsee    .   .     
Mastotertnea darwlnlenels 
' darnap;e by  

Mastotermltldae   
mayflies    ...     

damage by  
meelraotje ........ 
Mehlkäfer,   geraeine    .   r   . 
Mehlmotte   
Micromal thus debllls . . 
mildew - see mold 
Mites  (Acarlna) " •   •   •   • 

control of 
develouraent 
food of .   . 

raoldCa) .   ,   . 

of 

Molluscs     
nollusks  (Mollusca),. 
!aonomorium destmctor 
uonomorium latlnode . 
Monoraorlura pharaonis 
raoflqultoTa) 
moth(s)   (Lenidontera) 

almond  (Sphestla cautella)       .   .   .   . 
control of    .   .   .   , 

Anc^oumols grain (Sltotraga cerenlella)   .   .   .   , 
cacao.   .   ,  
casebearing clothes  (Tinen T)elllonella) .   ,   .   f 

chocolate »••»#« * 
clothes.   .,.,,..♦♦     
coranon clothes   .   t   ........   f   ..   . 
control of  ..   j   j   ........   t   ••   f 
development of      ,,,,,. 
distribution of ,   .   .   . 
dried frjit  (Ephestla cnutella) ...... 
dried fruit  (Plpdla rnterrnmctella) f   .   ,   . 
drlod fruit  (Vltula serrati^rneeTa),   .   .   , 

( 

European grain  » 
fig (Sphestla cautella) i   t  t   « 
grain ,,,..,.,,.,. 
Indian meal (Plodia internunctella). . . « 
lesser dried fruit . .,,,...,... 
Uediterrrner.n flour (Eohestia kuehnjella). 

control of  
raisin (E^heotia fiKulilella)  

* 

♦ 

t 

f 

t 

t 

32,97 
115-11S 
1*S-151 

73-76 
74-76 
mM 
9,*^, so 

167 

22,23,25,27,29.31. 
is,3«.50-52,115.m 

11? 
22,23,36.SO,9^.97. 
99.115 
53.11^.115 
55.11^.115 
109 
^1 
110 
12^,135 
22,25-32,3^36,^9- 
52,Sl-S6,ii+2,i43, 
16^,169,175 
2S,S3 

S5 
^3 
40-^2 

»,3^,39,13^.161,16^ 
S6 
52-^5,133-135,170 
SI-82 
S3 
^3 
ß5 
27 
22 
S3.1^7 
22,23 
22,23,32,SS,1^ 
S5 
28, «U 

27,20 

2214- 

. 



mothCs),   rice  (Corcyra cephalonlca).   .,,,.. 53 
tobacco (Ephestla elutellaj .   .   7 ,..,.., 27,^4 
webbing clothes  ( Tlneoltt"Fl8elliella)  ^56 
wolf  (Corcyra oeohalonlcar  53 

mouse,   field  ,   ,   , ,   , 15? 
house.   .,.,..,       , ll£tlk& 

Muaca donestlca.   , ♦   .   f 112 
Mylabrldae   , , , 25>?6,95 

distribution of,   f   .   .   .   f   .   r f 95 
habits of, .. f ,..,.. , , 9S 

Mylabrls blxae .,,....   t 29 
MylabrIs obtectus. ... i ..... ,   95,155 
Mylabrl9 nlsorum , ,   ......... 155 
Myocalandra ..,...., 92 
Nacerda melanura  100 
Nasutltermes  75,79 
Necrobla"       9^- 
Necroblä ruflnes  9^ 
Nltldulldae. .  99 
noshlme-koguga  §5 
Oedemerldae.   ^5,99,100 

distribution of damage   99,100 
Orthoütera   55-55,167,159,192, 

197-204,206,207, 
213 

defined  55-56 
Oryzaephllug  surlnamensls  102,103 
Ostonatldae.       ........... 100 
nalomllla    ,   ,..,.,.. 5^ 
oaolllon grls de In farlne f  54- 
PelikÄfer, schwarze  96 
Phnraoainelse . . . . f  110 
Pharaoh's ant.(Mononorlum pharaonis)   , 110 
Phc Idole raegacepHola . . . f  110 
Phllonthus •  103 
Flophlla easel .   112,113 
Platypodldae  '4-5,100 
Piatystomldoe» • . »   t , » . t . , , t 100,101 
Plodla Interoynqtella ,...., 55 
Poohkafer  59 
polllla , , 72 
polllla del gr^no, , 55 
polllla del trlgo. t  55 
porcupine(s)   .   ,   ,    , 14-3,117 
Prolobla arochldla , 56 
Prorhlnotcrmos     7^ 
Paocoptera  .   ."  79,50,167,159,195, 

199,203,20^,206, 
.   . .   . 213,215 

control of , 50 
Ptlnldao     101,102 
Ptlnua  tectus       25,101,156 
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rnt(B).   ,,,,,, 49, i?9,139,1^3.14?!, 

binck: : HI 
brovn  116 
Norway  ilg 
roof .'   .".'.,   .'.**.'   .'' 116 
whlte-belllcd roof  " 116 

Relsknfer( ,   .   .        '   . *   * 9?. 
Relsm>3hlkflfer,   amerikanische'   .'   ."   .'   .'   .'   *   [   \   *   * io4 
RetJ culltemea  vg 
Rhlnoterrnltldne ....''.'   .   .*   .*   .'   \   \   \   [   [   [   [ ^,^$,^6-75,165, 

I60,l6l 
Rnlzopertha domlnlcft            91 
rln^antg ,   .   .' 62 
ronch(8) .'..■.'.*.■.■;;; 21^,30,32,31,^. 

36.35,40.^1,50,55, 
5S4l43,l46,i*7;i6i, 

Anerlonn  (Perlplaneta arnericana)    ....... 122 
baits i'or  121 123 
black  (Blatta orlcntalls) .'.'.' 12,57" 
control of [ 57*132 
German (Blotella germanlca)     ,   , 57'lPl 122 
oriental   (Blatta orlentalls)  12,'57 ' 

rodt2nta  llS-117,136.142, 
80a ?.lgo rats,  nouae 1^,153,171 

distribution of  116 
Injury to wood by  J+g 

Rossaneleo  10^ 
rot .   .   f ;   . 0,^6,1^2 

defined  20 ^ 
Russen   .  57* 
rljstmot  (Sltotro^a cererlella) ......... S3,55 
Saftkäfer.  99 
Saftkftfer,   gemeine     99 
Sarcophaca     24,113,161 
Schinkenkäfer  91+        ' 
Scolytldae   ,   ,   , \ 22,100,102 
scorpions       113 
shlpwomCs) ....'., 53 

soe also  teredo 
shrew  ll^ 
shrimps t   !   !  i 46 
Sllphldne    ,    ,   ,   ! 102 
Sllvanldae * 102 
sllverflsli  22.25.26.31,3^,36- 

3S.40,41.42,50-S2, 
^ ,,    , 54,55.142-143,i47 
baits for.  121,123 
control of  514. ' 
defined.  54 
food of  54 

Slrox spp  45 •"' 
Sltodre^a  S9 
SltoQreT>a panicea  90,91 
Sltotropra cerealella  55* 
skipper,   cheese  (Ploohlla easel)     24 31 32,112 113 

control of  144    *     '       *     ' 
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Solenorjftla  210 111 
SolenooeTa geninata .**.'.'.   .'   .'   .   .'    lio'lll 
Solenopels rnolesta    .'   .*    ]ll' 
Speckkflfer,  gemeine .'.....,.'   *    96 
Speisebohnenhafer,   amerlkanlech';   .....'..'.'    Qg 
solders  c;-? n ■* 
Staplyllnidae '.'.'.'.'.'. 103 
stlck-lnsects *   #' eg 
StimuB  (K 
Tabakkäfer, kleine .".'.'.' gQ 
tabaksboeboek .*.'..' 59 
tabaksmler, roode .'.'.' £59 
Taplnome slmrothl .............*.*.',' 1^7 
tarlo del tobacco , .' * go 
telgne des vStenents .....'.'.* g6 
Tenebrlo moll tor  104- 
Tenebrlonldae  . 23,103,10U. 1^6 
Tenebroldes raaurltanlcus     IOO 
TeoDlchkäfer        * 96 

^onn?^! W ' ^53.1i;M15 control of 250 
diagnosis of daraage 11^. 115 
distribution of H^' 

termltc(s)         ^12,22,33,34,36. 

59-7^.1^7.157.15^, 
160,151,1^2-166, 

big (Mastotermes darwiniensie)  39,4073-76' 
colony structure  59* 60 
control of  tj'.l^A^l^ 
aamage by...  62 
danrowood   ,  4-3 6l 1R7 
distribution of.  '   '   r 63 
dry-wood '.   '.    3^, ^3. 60, §3,11+2, 

eastern subterranean (Reticuliterraes flavioes).    jk 35'^ ^^V7-}?; 

eontrolof        17f
1",i59'   '       ' 

HTg* :::::::::::::::::: §•«' 
foraging     61,63.1^7 
habitat types  60 61 
milk (Coptotermes vastator)     . 133 
powder-post t   t 60 6l 15S 
powder-öost (Kalotermes brevis) .   .   .   .   .   !   .   ! 72' 
semi-subterranean *   # 61 
subterranean    ,   .   .   , I13 6l 63 13S 162 
subterranean  (Copto.termes formosanus) .   .   .   .   , 76] 77'158,159,160 

Termitidae ^63,72.15*5.160, 
l6l 

Thermobia doraestica cc 
thousand-legged worms  '   *    53 
w****** : . : ; 5% 55.167.102.192, 

m, ?oi, 203,205- 
207,213,215 
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J}«ta  „, 
tlgnolo del grano. vera . .        ' tn^ Tinea •   •   , 5^ 

HSBfl blgelllella         '    *I'   3 

TötenüEr"":   .   .   .   .".   .  »55 
tonchio del  faroli   ..'.*.'' ?2 
Trlbollura ,   ,   t 2 
Trlbollmn confusun   ....'.'.* '   '   '   *    ink 

defined            *o»«1,167,202 

carpenter  l^löl9^ 
distribution of   in$' 
solitary .".'.'.".*.'.'.'    ks 

weJvUCaVcdurcullonldae);   .'   .*   .'   '.   [   [   ]   ]   [   ''   '' k'&llh^L 
bean (M^labrle. obtectus.)        , i?{ZZ,*e'S2'93 

broad-npaed grain (Caulophllus latlnasus) .'   .*   [ 95    ^ 
button (Coccotryoes daotyTTr^Tn^  ^g 
coffee bean    .   .   .   .       ...'*** Jon 

see also beetle,   ooffee bean 
common bean (Mylabrls obtectus) qa 
common grain    . ,   5« 
dpraa^e by ,  fc 
distribution of    .  qr 
granary (Calandra grnnarla) .*.*..* ' PP QP 

survival of   .   .   ,         OP 
mace    /■ 
maize .'.'.'.'.'  J21 

pea (Uylabrls r^lsorum)  2 IäC 
rice (Calandra-oryzae)          J^S QI 
seed    pc 
wood-boring    .   .       ' •   •   . 25 

wolverine  •   •   •   •   t  •  .   . xot 
^odbug ::::;:;:;•' IJ^

118
-
1
^ 

worm,   yellow meal  ^nebrlo moll tor) ' inii 
lesser meal  (AlphltoVlus  dingggmji^)   ..',',[     JoS 

( 
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7b.  Damage and Materials Attacked. 

acacia  26 
acid, organic  **** 
alcohol  2.26 
aldehyde  l^4" 
alkaloids  51 
aloes  51        ^,   ^    ^ 
aluminum  %,30t&,$5,212 
asbestos  p2 
asphalt  ^9,77,211 
bacon  ?-?-2i **5- 
baraboo  ^,90,95.115,, 
beans  25,26,ß4-S6,g9.90 

9*5,159,193 
diagnosis of Infestation  26 
lima  9'^ 
navy  26 
soy  26 

beef,   dried  55 
beer  112.217 
biscuits,   army  h^'? 
bo«rd,   compo  4-5,211 
bonrd,   fibre  35 
books.  33,35-37.5^90,91, 

1^7,203 
bran , 121,122 
br««a8  50,126 
bread  56,99.106 
brick  W 
brldros • ^5 
buckwheat       21-21,92,1S9-191    _ 
buildings  73,7^,97,13^-1^3,1^ 

171-173,162 
buildings,   storage  50,1^,1^5,169.213,214 
butter  110 
buttons , 29,"1 
cflbles,   electrical , ^9 
cacao.  27,SG,SM9,9l,l6o,195 
cmke  106 
cardboard  96.100 
casein     56.90.101 
cassava  9^ 
catsup   ,     112,217 
cedar,   rod  77 
cellars  1*0 
cellophane     36-3«,55.77,90,101,203 
cellulose     .   .   .   :  M, 59,62,13^, 135.202 
cellulose acetate  3^ 
cellulose,   ethyl     3S 
cellulose,   natural       . 32-35,202 
cement       ... 107,109 
cereals  55. 79. S9,1^5.159-191 
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( 

'etoe« ::::::::: a."»."?.!*«.»» 
cneese 
chickpea  26'Qf 

( =hufca0l.a!e:::;: :: ; -: •' g.ji-«?.^!«.»« 
cinder block .'.'.'   ."   .'   ;    x^i 
clapboards ]   '    ^2 
cl1otton;::;:: :::;; : • : • b^»^»^, 107,10«, 109 
clothing .'.''*    36 
cofJee     39,90 
cold crenra  110 
concrete ..'**.*    kg 116 I-<Q ikä 177 on 
condiments    #   ;    3Q'PQ°'-

L
^'-

L45
'
1

73,211 
construction,   materials of   .   .   .*   '   .'   '    Iiplkq pn? PIT 

cor. : : ; ; ; : ; ; ::;;•••• iM.io.s^.1^,197 
cotton *   ' tg 
cottonseed .'.*'* pq  äQ 
cowroea    .       * 9Ä 
currant ..!!.' of 
damage,   Insect i   .....   .' 3 

relation of Insects to.   ..."   .' Lc 
textile  33 

iao:ys:::::::::::::: ::; a-*'*'1* 
äerrls    . '    RI  cp o? 

( «SIS :::::; ll^9* 

egpre,  dried .'.*   !.'.*!   *    11 POI 

•^ffj»!: •  • • '  32-^2,202 military       l6l * 
eucalyptus    .   go 

he're   !   '.   !   '. fi'S'M-J?^.1?«.»! 
fats 

asphalt Impregnated   ....!..' 62* 
flbrets),   anlma^     JJl 

natural   .   .   .   f  *   * 202 
synthetic  p 77 170 

flfi   .   .   .   ,  |4^.172 
finishes  So*?! 

ce8ei" :;;*.;: 20^ vizBtic  206 
resin  pn/; 
starch  '   '   '   '   ' int 

flah .'.'.'.['..] 112 
?rosh   *  •   •   •   i 2^,90,102,192,19^ 

nets      I  *   ' gj'1^^'1"^ 
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floor     ,  Ik2 
flour  56, 8k, 121,12Z, 129 
f00a3  131«136,15S,i6l,l69- 

171,13^-156,139-202,,317 
Inföstatlon  21-32 
origin of Infestation     I69 
protection of     169-171 

fruits     56,llo 
dried  2^,25,9^,99,11^, 12c. 

1^5,157,159,169,1^,197 ©reserved 217 
fur 33, 39, 32, §6,96. m, 

12S,15S,l69,2o4 
diagnosis of damage 33,39 

furniture llJ4 
garages 1*10 
gelatin 121 
ginger 92 
ffluc        36,^1,90,206 
Sr&in 30.3^,90,92,9^96,99. 

104,103,11^,126,129, 
111, 146, lUs; 15^161 
159,139-191 

Infestation of 56 
infestation,  evidence of     23 

ß^aee     ^3.109,117 
hair Il4 
henbane 51 
hldc8       39,97,10^,20^ 

protection from Insects     39,97 
houses     5o!169,213,214 
hyoscyaraus     39,101 
ice  cream powder  90' 
Infestation,   conditions  conducive  to   . 13 
insulation  109 

electrical  62,73,107,217 
of wells       141 

ivory,   vegetable     29,41,206 
•|a?-  106,112,114,217 
Jellies  112 
Juices, fruit   112,217 
lard  122* 
lead   ^9.62,77,90,92,97.93 

109,211-212 
lGa1;her  • 32,39,56,32,90,91. 

123,204 
^ntJ18 25.93.159.193 licnin t    1+5 
linen   ,   \ 90 
loading platforms  1^0 
macaroni, storage of   I03 
marmalade . f "  217 
manonito  y7 
meal, fish , . • . 36 101 
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neat 36 97,102,10k, 
106,110-113,115, 
113,121,131.1^6, 
15^159,lt;i 

cooked 109 
diagnosis of Infestation 2M-, 25    .«« .« 
dried ■  2^,1^5.192,193 
fresh  24 25,169.192 
oreserved  11^ . 
smoked  25,1^5,192,193 

rottali  32-^2,49,50,107 
129,171,172,211,212 

milk  115,217 
dried  31,112,201 

nuts  gM5,99,10M 59.1^5 
edible  27,32 
palm  27 

nux voraica  51. 
nylon  2^2,55.207 
oils  31,201 
oleomargarine  113 
opium  51,^9 
rjfllnt,  watercolor  5^ 
oaoer  32,35-37.57,72, 

77,30,^,90-92,99. 
100,10^,1^7,171,203 

aluminum coated   1^1 
diagnosis of damage  3», 37 
greased t ^5 

nerchment,   vegetable •   • 35,77 
paste.  <Ot4i,55#90 
■oasteboard   .   ? » 77 
nasteCs),   casein   .   ,     ^1,206 

resin  ^1,206 
starch  36,^,^0,206 

oeanuts       26,79,«?.l6o,]9^ 
neas  25,S5,^,90,9C 

159,193 
diagnosis of infestation  26 

neooer,   cayenne       51,29,101 
photographic emulsion  ^2.207 
photographic materials     126 
pickles  112 . 
olastics •   .   • 2^1,172,206 
Plywood  1+2,9*5,171,207-211 
notato  *.ll% 

fresh  199 
sweet   ,  30,102 
white  30 . . 

raisins 27, 29, ^,S9.169,196 
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r*yon         37,55,203 
reslnCs), casein-formaldehyde Ml 

synthetic  55 
urea-; formaldehyde  *1 

rlc? • 1 i 21-23,83,92,139-191 
roots  101,102 
rubber    32,41,107,109,111 

12S,206 
rugs  90 
8eed(s)  «5,93, ?6,100-102,104, 

. 111,114,116,169 
leguminous . ,  26,1^5,194 
miscellaneous   29,19g 
oll  ...   t , 29,'11^ 
oll palm  29 
palm  102 

senna  26 
flllk  35, ^0,5«, 79, «5,90, 

162,205 
artificial  37,56,203 
bolting f  100 

size ,  36 
protein  55 

soap , no 
soup, dried  101 
svlaea    , 30,39,91,114,200 
sponges. .  40.97,205,206 
stages,  landing  114,115 
starch  30,40.51 
steel  50      ,J 

storehouses.   .  169 
storerooms  i44#il4.c 
stone . . ,  l4l* 
substances, animal   51 215 

Plant ,  51^15,217 
suear;   106,109,111,121,123 
supplies   32-42,202 
tea  g5 
telephone poles  3 
textlle(B)   .   ...   ...     32-35,37-^0,131,202 

diagnosis of damage  34,35 
relation of Insects to  33 

thatch  72 

tinfon: ::::::::::;:::: 50,7^5.91,97.212 
l0bacco  51,SM9,91,114 
twill  90 
vegetables  56 

diagnosis of damage  30 
dried   ,  29,S4,S5,199 

vinegar  112,217 
wads,   gun  90 
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wallboard  4^ 211 
walnut   f   . * oj' 

Srves; : : :; ; :; ;;; ; • • • • Q*'™ 
wlne , ll^ 114 217 
W00d  ^8,5^, 91-93,9^9«, 

99-102,104-109,116, 
damaee  W&Zl}6*^^-™ 
damage by caddlaworns   SI 
damage by mayflies , . , SO 
diagnosis of damage .'.'.' 46-4S 
relation of animals to. / .... , 4 

W001 • • •' 3«,39.56,63,S2.S6,96, 
damage, by beetles  Iftf1'1^'2^ 

veaat1^"0818 0f ^^^ * ' : • • • • »' 3«; 39   , SS. : : ; : : ; ; ; ; ; : ; ; ; ; ; ^^^ 

2^U 

." 



7c.  Control Methods and Materlala. 
aloohol  k 
amyl acetate   f   .   .   . i,/ 
flngellque  wood      i^ 
ant buttons    ...       ttS 
"Antlnlte"  .   .  <   .   .     123 
ant Jellies . .' .' .' .* * * }'£ 
arsenates ....    ' f~I 
arsenlo trloxlde ! .* .' }IJ ■,-,-, 
arsenic, white .  Hi'   *' 
arsenlous oxide. . .*  i** 
azobe wood .  * •21 
baits.   ;   .        • 115 

ant  .   .   ;   ; • 1?0 121,123 
cricket  .   .  ' J??'123 
defined ..;;.*;  iio'123 

dispensers for.   .*.".'  Ji? 
earwip-s   .   .   JS 
neat .;.;:; }ll'122 

roaches  ....   J5J __ 
rodent     ...   iS'     ^ 
sllverflsh.   ...'.'.'  no? -,'-., 

beetle proofing    ....     i;;',;^ 
birdlime   .   .   .  ' Wf"*^ 
"BLick Flag"   ,...*.*  **I 
borax   ♦ ^2 

brown heart.   ...*.' 1
1^'122.132,137.139 

butylcarbltol acetate.   !         Ji? 
butylmesltyl-oxlde oxalate   '.'..'''     fff caches  ....    i^p 
calcium arscnlte   ..'.'.''''    JH»1^ 

cyanamlde        * '   *   *    loc 
cyanide  •   •   .   .     1^5 

carbltol   ......        fg 
carbon monoxide.   .   .   .   ! *     i^c  -. ^ 

dioxide . :. .       H§'129 

dlsulohlde. HI'130 

tetrachlorlde   ...'.[ i2 ,« charring    .....    130,131 
chloi-plcrln.   ,   .  .   .   }!:} , 
cinchona   ...   125,130 
cleanliness!   ..'.'..' ... 134 
clearance     .   tu      . 
coid...:::     }u^'iki 

construction .,..''        }!t5'171 

contact poisons, defined .' !      ' * TS 

contrSi8 ?ff _ ^•i ar^^;^ntof: m 
alnond'moth   .   '.   '. f ij^"*151 

ants  ....        • ?*   ^ . 
areas ....::*•*•*•••• JH^J^^? 
Argentine ant ,..;.';;;;; ; Jg2 
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control,   biological ?     120 
bookllce SO 
caddlsworme SI 
carpenter bees  l^S 
cheese  skipper  1^ 
chemical.  1S7 
cigarette beetles     90 
crickets  5^ 
earwigs  59 
eastern subterranean ternlte.   ... J& 
enbllds  79 
files  l(f6,1^7 
grain Insects  23 
house beetle  93,91* 
Insects    119,150 
rnanmals  l^S, l^l 
mites  ll^,l4U, 150 
Mediterranean flour moth       S5 
moths    S2-S5,I33-I35,170 
roaches    57,132 
section    lS2-lg3 
sllverflsh  5^ 
structural methods of  1"59-1^3 
summary of      149-150 
teredos  150 
termites  63,133,136-^3 
wool boetles  6h^&9 

cooling      lU6,171 
copper crotonoarsenlte     135 

fluoride  135 
lauroarsenlte     135 
naphthenate      1 135,171 
stearoaraenlte  135 
sulphate  iW 

crayon, sodium fluoride  132,1^'+ 
creosote   «3,115,138,139,1^2,1^7 
cure  119 
cyanide - see hydrocyanic acid 
cyanogen chloride  125 
cyoress ülne  64 69,71 
"Demotex*  13^ 
dlchlorobeny.eoesulphonamlde  ly*- 
dlethylbutylglycol phosphate  l^U- 
dlphenylamlne  l^S 
doors  1M-3 
drying  lU-o 
earth,   rammed       1^1 
ethylene dlchlorlde  130,131 
ethylene oxide       » 125,129 
"Eulan"  13^ 
Eulan BL  13^ 
Sulan CN  13»+ 
Eulan LW  13^ 
EulRn NK • .   .   . 13I4. 
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fluoride   .   .   .   f   t  137 
see also  sqdlura 

food r)ackaglng r 1/1 
processing. , 170 
selection of stock  170 
srjeclflcatlons on , 1S4 
storage of  1^2,145 

formaldehyde     125,130 
formalin  1^7 
foundations  139-1^1 

concrete , 136 
freezing   .   .   .   ,  l46 
fumlgante.........       , 125-131 
fumigation , , 120, lg6 

regulations on  179,180 
safety standards for    f 126-12g 

garbage,   disposal of  Ikk 
gases,  warning   . , 125  •' 
gaeollne    .   , , l^-g 
gauze,  wire . f Eh,&^ 
greenhesrt       r 6^,69,115 
green,   Paris       . 121,132,133 

peanut oil      , 135 
ground treatments r I30-I3S 
gun,   dust  123.132,133 
heat  23 145,146,170,173 

.   • 174.185 
use of  29 

honey , 122 
hydrochloric acid  131 
hydrocyanic acid     23,125-12g 
infestations,   cure of , 119 

prevention of , 119 
Insects,   control of   119-150 

grain,   control of  23 
Insect-proofing ,  172 
iron,   galvanized ,   , l4o 
isothiocyanates t 124 
.larrah t 64,70-71 
kerosene     124,l44,l47 
"Konate"  134 
"Larvex" , 134 
lethane   124,125 
light   »145 
line ,  137,1^7 

chlorinated  l44 
magnesium carbonate ♦ 77 
mahogany , bb,67 
mammals, control of   t 148,151 
nanbarklac wood f 115 
meal, yellow corn  121 
meat bait  l4S 
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meat,  protection Qf 2k 
, reconditioning.   .        112,113 

methyl bromide        23,125,12S,129 
formate 130 

nitee,   control of 11^,144,150 
moisture   11,146,173,174,1^5 

in fruit 29 
grrain and flour 23 

molasses       .    121,122 
moldproofing     1^4,135 
moth,  almond,   control of  g4 

control of  82,53,133-135,170 
Mediterranean flour,   control of   .   , g$ 

mothproofing     133-135 
Mundulea  suberosa  136 
naphthalene  131,147 
nicotine  124 
oak,   red  115 
oah,  white  115 
oil,   castor  136,147 

crankcase     136,143,144 
fish  122 
linseed  139 
lubricating  136 
of thyme  136 

orange  122 
orthodlchlorobensene     125,131 

( orthophenylphenol  135,171 
packaging  lEp 

'  paint  144 
palmetto  115 
p^lm,  wood of  115 
paper,  glazed  55,73 
pa radl fthlo robe nzene  125,131,171 
peanut butter  l4g 
pentachlordloxytriphenylnethane- 

sulphonic acid  .... ^9,134 
pentachlorphenol     I79 
phenol  1^7 
ühenoxychloroethyl ether       j 136 
phenylmercurlc lactate  135 
ohosgcne  131 
Tjhosphonlum  134 
nhoe'phorus  121,122,l4g 
piers  136,139,143 
pine,   creosoted southern yellow     .   .   , 115 
piptfl  140,143 
blaster of Paris  121 
Tilatforms  143 
polsonCs)  119-135,173 

contact     I3I-I33 
solid 131-133 

f ret^ulatlons ISO-lgl 
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Pole* 73,77,10g 
Dorches llfO 
posts  lii^ 

treatment of .  1^6 
powders,   Insect  123,132 
nreventatlve     I^>ll45 
prevention  119 
procedures,   soecial  146-149 
orocesslng plants,   sanitation  170 155 
prooylene  dlchlorlde  m' 
"Puratlze"  13c; 
oyi^thrlns  124 
nyrethrara       «9,121,124,125,132, 

13b,184 
pyrottiylllte 13? 
reconditioning  24 3^ 
redwood (Sequoia sempervlreua)   .... 64*65 6S 
refrigeration  lyo    * 
renellents  13^  136 14? 
roaches,   baits for  121  1^3' 
(control of  57,132 

oowder  132 
roof  142 
rosin  llo 
rotenone     51,124,125,132.Ig4 
rot,   nreventlon of  tfä ;*   ;  ,   ^ 
sa}; .*    64,71 
salt,   common  \^% ^-t npi 
screenlnpr \   \   \ 24; l^l^, 145,146 

of flour  23 
sesame, oil of , , 125 
shv^llac , 1I4.7 
shields, termite , x4o l4l 
slllcofluorlde \   \ I-Z-J' 
sllverflsh, baits for , xol 123 

control of  c^ * 
skloner,   cheese,   control of , 1144 
slab,   cellar  X^ 
soar»  -^-t 

soft \   \ xi4.i1 
socla-llme  X^y 
sodium aluminum slllcofluorlde   .... 59 X34 

arsenite.  X22 137 
benzoate.  X22* 
2.2'-älhydroxy-3.3',5.5'.^-T5enta~ "   " 
chlorotrirthenylmfithane 2" sulr>honate 134 
fluoride  X21 132 lg4 
slllcofluorlde  121*122' 

soil ooisoning  X37* 
solvent  X24 134 

Stoddard  X24* 
sprays   .   . ,   . 124,125,130 

an-olication  X24 
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snray,   defined 120 
effect on nan 124-, 125 

squill, red 1^ 
Ftablllzers 125 
"Sta-way"  13° 
storage  171-173 

food  1^5,136 
stowage  1^3 
structural methods       . 119-1*3 
strychnine  I «Ml 
sulohur dioxide  125,129,130 
sweets     10Ä-110 
syrup  106,121 

sugar  1^7 
tanglefoot  1*J| 
tartar emetic  122 
tartaric acid  122 
teak  64, 67, 6S, 70 
tennite8;   control of  63,133,136,137-143 
terre olsee  1^1 
tetrachlorphenol     139 
tetrarcethylthiurandisulohide     136 
thallium sulohate  121, l4g 
thlocyanates  12M- 
thyme,   oil of  136 
timber,   stored,  protection of  1^9 

termite  resistant     142 
treatment of  102 

traos  146-149 
traooing of rodents.     l4g 
tricresyl rjhosohate  147 
trim,   interior  142 
trimming  146 
varnish  4l, 139,144 

Chinese  1*7 
vaseline  147 
ventilation  140,142,145 
vents  141 
vera wood  115 
viruses,   rat  14^ 
wplls,   construction of     141,142 
warning gases  125,130 
whitewash  142, l45 
windows , , 143 
woodCs), creosoted   143 

termite resistant  6^72 
treatments  13*5,139 

wool, control of beetles in SÄfS9 
zinc Dhosohlde l4g 
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Jd.     Other Items  In  the  Text. 

abdoraen,   Ineoct 7 
defined 19 

Africa 63, 67, 63,72,76. 73,39, 
97, 93.103,1^.,-^7,15^ 
159,160 

North  132 
West  160,172,132 

Alaska   ,  155,153,172 
alcohol  175 
Ambolna  92 
America,   Central       f 72,73,153,157-159, 

172,132 
North        2^,53,59,61,63.76,77. 

91,93,96,9«. 99.101,1011, 
103,109,113,116,117, 
113,152,153.155,157, 
153,161,172 

Horthcrtet 157 
Southeast ,    157 
West Corst 157,160 

South   .   '.   t 72,109,115,117,129,1S3, 
153,159.161,17^ 

amyl rcetate t    175 
Antroln ,    15^ 
Antarctica     155 
antenna,   defined        19 
Arabia 155 
prchlnela^o,   so*»  Island 
Arctic         112,1^9 
«rrnck 175 
Asia        63.72,39,??.153,15^, 

157,160-16? 
Eastern       76,162 
Southeastern 162,16^ 
Western I60 

attack,   Insect        3 
attrahents 135 
Australasia I63 
Australia 2^2,62-6^,73,76,79, 

90-92,96,97.101.102, 
109,113,1^0,15^,153, 
I60,l63,l65,l66,172,131 

tenmerate     löU. 
tropical l^ 

Azores 153 
Ball 117,15^,162 
Barbados 66 
Blsmarcks 15^,155,165 
Brasil 159 
Buettner,  W.   0 131,133 
Burma l6l 
California, Lo'."er 157 
Cameroons 172 
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carbon tetrachlor.'.de  1/5 . 
caste   .   .   .   ,  60,105,106 
caterolllar ,  II»S2 

defined  19, 
Celebee  .-  116,117,15^,162 
Ceran  163 
cercue,  defined    19 , 
Ceylon  63, 6g. 101, l6l 
China  76^54,162 
chloroform.  17!? 
chi^ysalls,   defined  19 
Clar^p,   W.   F.       115 
cocoon , 9 

defined  .  19 
colony,  ant  106 
conclusions  l6g-17-+ 
Congo  15M60 
cosmooolltan,   defined    156 
Dakar  15^,160,172 
dermatitis  llU,217 
distribution  152-167 

Insects •   i 1^ 
Dutch East Indies    107,116,15^,161, 

162-16U 
dyes  126,129 
e^frs  131 

Insect  S-10,23,126,1^ 
Snprland  159 
Eritrea   159,160 
Ethiopia  160 
Eurooe  2^,3^^.50,59,63,76. 

«1,«6,«9,92-95,97-99, 
102,117,123,153,155, 

. 159,161,172.182 
family  5} 
F1J18  56,155,166 
Florida   152,153 
food of Insects  11 

colsonlng  l^-S 
Forest Research Institute     71 
Formosa     71,76,162 
frass  3 

defined  19 
enrbage   , , 112 
öoneral Dye stuff Comoratlon , 13I+ 
ffenus  53 
Germany  32 
Sllolo t 117 
«lass  wool  1^-1 
glossary ♦ 19,20 
gold  . . . , , 126 
Great Britain  181 
Great Lakes  UM-, 81 
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ffrub,   defined   ... 1Q 
öuan     ...   tj. 
Oulana.   ,.,.*'  fIS ,M 
harborages.   ...;;:;;  ills1!? 

defined  ...   Jhl'144 

Hawaii. . .      J53 
 1

7^77^OS'109'153 
hend, Insect Jbo,i72 

defined  .   .' f0 

hemisphere,   western, 'seV'New'iVo rid *   '   ' 
Kolarctlc,   defined  1ci. 
honey dow   .   .   *7Z 
Iceland   .   .   J2 
India  .   .   J53^ 
Indo-Chlna.'   .'   .'   .*  ih^kl2'136'15^'161'11 

Moxmtiim on ^est -röbiens'in held   [ Ijtljj 

l6land(s)   see also "under "'.ndividuai  nm^160 

^nln 1» 
Cape Virdo!   .'*.'.*  }^t 
Caroline  f-^ 
Central Pacific  .'   .*   '         ,?? 
Ellice ;   ;  ilk 1^ 
Galapagos  ...   i?t'166 

Garabicr  ...         J5i 
Gilbert  J5g 
Korne   ....         fg 
Indian Ocean.   .   .   .*   .*   !   .*   .'   .*   *   *   * JQ? ,-M 
Insects of  ]cc'   5 

Jfloanese Mandated   .'   .*  i^ •£%. 
eoQ also Lllcronesia   ^J^OH- 

Johnston.   .   .   r~ -, c£. 
Lord Howe   ......;  li? ,ä, 
Louislade  ...   i£'lb 

Loyalty  ......     J|2 
Marshall.   .   .   Jg? 
Norfolk ; ; ; • • Jg ,Ä 
Pacific   ...   iS5^6^. 
  63. 7?, 76,92, 96.9?., 101. 

Queen Charlotte  .   .   . J»^t»iSMÄ,ife 
Santa  Cruz.   .   ijZ 
Schouten.   .   |?5 
Tanlrabar.   .   .   i ?4 , ^.. 
Tonga  ... •   }u'lSk 

Trobrland .   .   *   JS ;•!■ : : : * *     in 
Zuld Ooster ...  fg 

Itch,   grocer's    ...'.'.'''*     tia 
Jo-oan 
Java ,; ; ; ;  lv}F'l& 
Johnston Island      ;*•••••. 03 117,162 
^y(s),   ohlof ftrouns     '.'..'''' it 

how to use '.["'" i2 
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& ::::::::::::::::: &. ^ 
Kurlles  15^ 
l^rvo  9 

defined  20 
lep,   false,   dpflned  19       .       . 
Line,   'Vallece'R  117,162,163 
Lombok  117.15^1^2 
Madagascar  63,92,15^ 
Madeira  1*0 
nagp:ot  102 

defined  20 
H«l«yi  S}. 69-71, 77,32,113, 

117,1^,161,162,172 
mmn*l  3,53.115-1^. 17^. 177 
üflnchurla  *5* 
mandible,   defined     20 
manual,   contents of  17| 
IlRrquesas  Ho 
Lledlterranean Bosln  159.72 
menbrcnous defined  20 
netp.nomhosls,   defined  20 
hexico  ^}f^>1^^ 
Micronesia  164,165,166 
Mlsool  163 
HonRolla  Jr* 
nounde,   termite     79 

( mouth hooks,   defined  20 
mouthDPrts,   t^es of  7 
nests     61,62,105-111 
Ke-" Britain  I65 
He- Coledonln     155.165 
New Guinea  101,117,15^,163,1^5 
New Hebrides  155,165 
lie"' Ireland  165 
Ne^- South 'Vales  16k 
lie- 7orld  «3.95.9§ „ 
Ne'v Zealand  ^2,96,165,166,172 
niedrer heac's  b2 
Mlunfoo  166 
NundtiU  164 
nymr)h  9,60,ÄO 

defined  20 
Old florid     72,116 
order  53 
Orient,   see  region.  Oriental 
ovcrvinterinR     10 
ovipositor       104,105 

defined  20 
oxyiren  10 
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Pacific «rea      56 
Central 1^2 
South 122 
Southwest 1^2 

Dackages l/l 
oalpus,   defined         20 
Fanarafi 65,153 
narasltee     5 
nasaages  75 

covered  bl,l4-l 
Felews  117,15^ 
pellets,   fecal  44,60,61 
oests,   accidental     5 

bark  4 
Control Association, Nntlonnl . . . 2,126,1Ä1 
means of Introduction  13 
one-^ene ration  k 
permanent  k- 
secondary  i+ 
temporary  5^5 

petiole  106 
Fhlllpplnes   63,71,117,15^,162,163 
plaster, termite , 61 
predators   . 5,103,11^ 
nroboscls, defined  20 
ptomaine poisoning  lk?: 
Puerto Rico  65 
Pulu Sanfflhe , 1S3 
nupa  g 

defined  20 
puparlura,   defined     20 
ausen    , 59,106,109 

defined  20 
Queensland  63.155 
Riasa Jiraa  164 
reconmendatlons     l6S,174-l?7 
region,  Arctic  I57 

Australian  154 
Canadian  153 
Ethiopian  154 
natural  152 
Nearctic  152-15|4. 
Neotropical  153 
Oriental  2%&S,l^k- 
Palaearctic    153,154 
Pacific Coast  153 

regulations       , 177,17S-1S1 
Review of Applied Entomology  2 
Riu-Kiu  76,15»+ 
Rotuma  16b 
Russia  I5Q 
Sakhalin  154 
sake       175 
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Selrconella Iks 
5nraoa 155.166 
scavenprers 5^24,95 99 
aegnient,   defined '    20 
Senegal JQ 
ahlnn-les    .   , 142 
Si»«      .*   .' 50,161,162 
silver.   ,  126 
soil      >   # 77 
soldier .'.*.'.' bO, 1]0 
fa????*-.  72,147,155,165,166 bomaliland  160 
PT).   or SDTD ....*! 54 
species .*.'.' 53,5^ 
specimens,   collection of I75 

*IT  175 
Identification of  177 
labelllnp: •  .  I 176 
packing .'   .'   ; 175,176 
Dreservatlon of  175 
shipment of .*.'.'* 175 176 

Stefansson,   V .'.*.*' lii$
fl*9,l5B 

il^? - - ; 105,110 
Strait,   Bering  153 
Strasbourg '.'.'.'.'.', 50 
stylus,   defined    .   ,   *   , 20 
pubrerlon,   Arctic ....*. 153 154 

( Australian *   ' 155' 
Braelllan        [   [ 153 
California,   see subregion.   rpcific' 

poast 
Cane  154,155 
Central American f 155' 
Central Pacific    t  • 15^ 
Sastern Asiatic  \& 
European [ 1^4 
Fijian  ice, 
Mediterranean   1^4 
New Guinea    .   , ,   ,  | 15^,155 
Nev» Zealand  15c 
Pacific Coast .........'.! 154 
Patagonlan ,   #  , 153.154 
Sudanese ; X54 
West African !   !   *,   '   ' 154 
West Indian  .   ^ 

3"i«- ■ :::: I&'M 
Sumatra  152 
Tahiti '.'.['.'' 155 
Tanganyika *.   *.   ' 154 
Tnshkent !   *.   '. l6l 
Tasmania '.*.!!*.   ', 72 iGk 
tem^ergture  .... ^ ,     ^^ 
^8tinK .!.!;; is6,i«7 
thorax.   Insect ^ 6 

defined    '.   .   *. 20 
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Tobago  153, W 
Tobl .   .   .   .'  I63 
Trinidad. (B.W.I.)   , „ 66,153,15^,159 
troplcopolltan,   defined     156 
tronlcs,  Araerlcan r 63 

New lorld  100 
Old World       , 33.91,101-103 

Tuamotue ♦ 15^ 
tubes,   shelter f 6l, 62, 7Ä 
United States , 6^,73,162,167,1S1,1S2 
vomiting t 130 
'.Vake Island  110 
Wallace's line   117,162,163 
water f 12o 

fresh   .   ,  kk 
sea  45,46,100,11^ 

•Vest Indies , 153,15g, 182 
wldesoread,   defined , 156 
tfllklns,  3lr Hubert   .   ? f 15S 
Wood Preservers Association,  Anerioan   , I3S 
worker f 59 
zone(s), north tonnerate  10Ä 

tcnoeratc  15^ 
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g.     APPENDIX 

Data on all  the  snecles arranged In zooloplcrl order. 

Thysanura -  sllverflah,  brlstlotalls,   German:  Wohnungsflschchen. 

Acrotelsa collarls 
ifh^afsUvirflsh of the  tropes.    No r^olfi.  Infomatlon 

on damage 

CtcnoleMsmaclllata - Braglllpn:  tra^ dos llvroa.   leolsma. 
Brasil. 
In houaea. 

CtenolCT)lama llncata 
jS^Sl";!!».     Unsold  am «n. wool «ro not 

attacked. 

CtonoleolSBS Igngicaud^ta - Auatrnllan:     common allverflah. 
 AnPtrnlW   South Africa;?   Hew Oulnca. u  ^ 

P^cr    e^c?nny chemltal oolD ^nera contnlnlnr lcf* t*;" ^* 
raeihnnlcnl nuln;  bookblndlnpa;   artificial ailka with atrrch 
Tna dSxtrln alrea.     Cle*n ailk ^nd wool nre  mrely A^M« 
PnS other fpbrlca chiefly bec^uae  of Relntlnoua or atnrch 

(' siring    Gelatin cnulalon en nhotoRmnha;  olrnt rnd iniMl 

O^tS^eAneraturc  77°? but octive down to 52°?. 

Ctenolcniama tnrrrionii 
Itrly. 
P^ner,   gun,   prlue. 

Ctanolc^lamn urbana 

BoomnSinpa;   paper,  preferring refined chemical p&pmmr* 
while mechaSi^.l r^ulp «*an pre,   on the vhol?;n^

u^-   n 
TcTtilea,   in deaccnaing order of nreforence,   linen,   rryon, 
cotton,   nnd it nvoida ailk nnd wool. 

Ctonolcniama nuadriaeriata - U.  &.:     Pour-atriTDad   allverflah. 
Eastern United StPtea. -n^v,««*. Wpllorr)or naate;  t)roteln-9i^a onoer;   cclloohane. 
Ctlmum tonocrature SO^F or hirher,   aurvivea to rbout  115°'. 

Rendily killed nt 320F. 

Loniaraa intithoracica 
Ttäly. 
In bake rice. 
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Leoir.rae  aaccharina - U.   f. 1     sllverflsh,   flehmoth. 

f^S^J^ittJ   f?Ultd pa.er,  ^oteln.8l2ed .«n.r;   bool.s: 
cellophane;   ^arch-sized cotton-rayon mixture    certain 
realn-slzed cloths;   glue;   cereals;   freshly dried beef; 

0.t?^dte^enr«iure about ^P   m*"***:WL?Uti" 
'   humidity.    Readily killed at 9^ •«« at 32°?. 

Therm obi a aep;yotiaca 
 E^yptT Victoria,  Australia. 

Covers of linenbound.books. 

Thernobia ooraestica - U.   S.I  Firebrat 
Cosr.ooolitan. j4.Ä_ ^««-^. VaUüaner r)agte;   ^rotein-sir.ed no^er,   typewriter r>finer; 

cellonhani;   i-ayon,   linen,  will feed on mire  rayon but is 
anrac?eSby starih,  gun!  f^». ^on C^mn« tulgonittd 
compounds not very attractive,   feeds less often on cotton 

0.ti^8lten;e?:?SUret8;bout 9goF,   ^velo.s between ^ and IUOF. 
Requires k£lOO% relative humidity.     Killed at  320F nnd 
about  1300F. 

Orthootera - Gras9hor>r>ers,   crickets,   roaches,   etc. 

Seltatorla - Orasshorders,   cric3:cts. 

Gryllacris aechellcnsis 
Seychelles. ^    •,   «.,      ««.u  «.u« 
«Adults U* nimryha  cut holes  in r>ar,er Md cloth ^'ith the 

object of nakinr a shelter by foldinrr over the  cut oloce 
and stickinr it down." 

AnPhiacusta carlbbea 
West  Indies. 
In houses. 

Gryllodes  siplHatus    - ^Vcst Indian:     Bro-n house  cricket. 
Jamaica. 
In clothln?:. 

Gryllodes STJT). 
Africa. 
In houses. 

Gryllonoroha SOT), 
Africa. 
In houses. 

Gryllulus desertus 
Southwest Asia. 
Cereals,   stored products,  leather,   wood. 
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Sryllulus  doncsticus -  II.   S,:    house  cricket;   Gcrmpn:   Holnchon, 
Häusgrllio. 

f??SS2 olSthll«.   feeds freely  on nny nrterlPl  contPlnlnr 
wool-   oonorf fruit,   veretnbles,   ^rconred  douph,   uohol- 
^cry,   curtÄlns,  bJ^end,   silk,   stored flour.     >m«irm 
nrtlflcnl  silk In n  textile "^11- 

Life  cycle   3S-1+5 weeks at about  65°". 

Gryllulus  sorvlllel 
""""Australia. „ ..     ,   ^^TI. 

Clothing,   orrtlculr.rly  contnlnlnff nrtlflcal  silk. 

Oryllus P9SInllls - U.   S.:     field cricket. 
Postern Hemisphere. 
Seeds,   corn,   cloth,   clothing,   carncts,   curtains. 

Gryllus oce^nlcus 
Pacific  Islands. 
In houses. 

Gryllus  spp.. 
Africa. 
In houses. 

Phaoophllrcus  spp. 
Spst Afrlca. 
In houses.   . 

Blattrrl^e -  U.   S.:     roaches,   cockroaches;   German:     Schaben;   French 
llnttcB;   Braslllan:    b«WtR»J   S^rnlsh:    cucurnch-s. 

Sibbera sp. 
NcotroTjlcs. 
Ginger. 

Blntta conclnna 
Jaoan, 
Danagos foreign books, 

Blatta orlentrlls - U.   3.:   O^g^l/?^^^wtlf^1^   Elchenschabe,  Krkerlrk;  Enpllsh:    black beetle. 

S^rcSffooS;   cheese,   mnt.   woollen cloth,   old lenthcr.   ***. 
Killed In 10 nlnutes r.t.l310F. 

Blnttella gernnnlca - U.   3.:    Gemnn roach;   Gemant   Franzosen, 
Russen. 

Bookbindings,   clothing and.  fabrics;   flour,   flour ^ste, 
water color.mints. 

Blattelia vap:e. - U.  3.:     Field roach. 
S.  'V.   United States. 
Habits  Rlnllar to Gemnn roach Indoors. 
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Cut11la  soror 
Ti'onlconolltan. 
In houses, 

2oblatta notulata 
Troplcopolltan. 
In houses. 

Leucophaea maderae 
Tro^lcooolltan. 
In houses,   clothlnfr end  fabrics,   printer. 

Neostylopyrra rhonblfolia 
Troplcoriolltan. 
In houses,  books. 

Prrcoblptta nensylvanlca""  U.   S.:    Pennsylvania woodropch. 
Eastern United States. 
WallT>aT>er for the paste.   . 

Perlplnneta anerlcana -  U.   3.:    American raach. 
Cosnor>o'lltQn. 
Books'   clothing,   fr.brlcs,   nutneps,   run traracanth.     Prefers 

79-S20Ff   rather quickly killed at 15-?0DF;   and nunbed 
•I lOOF. 

Perlolaneta australaslne -  U.  3.:    A  stmllen roach. 
Cosmopolltsn. 
Books*   nutmegs,   gun trcp-acanth,  wax. 

Perlolsneta brunnea 
Troplcopolltan. 
Not recorded as economic.   , 

PeriPlaneta fullglnosa - U.   S.:   smoky brown roach. 
United States. 

Pycnoscelus  SurinamensIs -  U.  3.:     Surinam roBch;   German: 
Grewgchschausechabe, 

Troplcopolltan,   occasional  in temperate  regions  indoors. 
Dextrine paste,   cereals,   bread.     In a greenhouse  In New 

Hampshire went do'»n Into soil by day. 

Supella   supe licet ilium - U.   3.:    bro-m-banded roach;   German: 
Robe1schabe. 

Troplcopollten but  less  often on Islands -  Is extending 
Its range  indoors  Into temoemte  regions. 

Books.     Food habits  said to bo  similar to those of 
Blattella.     Flies very readily. 

Demaptera - Earwigs 

Forficula  mrrlculnrla - U.   3.:     European earwig;   French:     Perce 
orelllc;   German:     Ohrwurm. 
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^Idcsnrond. 
Damages cotton and sill«: cloth, nrobably very minor.  Canable 

of drawing blood. 

Anlsolabls annullpes - U, S.:  Rlng-lef.^ed earwlp. 
Alnost cosraorjolltan. 
Abundant, dana^es stored nroducts, prefers animal food. 

Anlsolabls colossea 
Southern Asia to Australia. 
Caoable of drawing blood. 

Prolabla arachidls - U. S,r brown earwig. 
Troplcopolltan. 
Disgusting greasy household pest of the.subtropical and 

tropical regions which has been carried «round the world 
by comerc?.  Cacao, nutmegs, prlnger, 

Isoptera - Termites. German: Termiten; Braslllan: cuplns; Spanish: 
pollllas, hormlgas blancas; Philippine: anay; Central America 
and West Indian: comeJenes; Mozambique:  formlgas brancas. 

Hodotermltldae 

Hodotermes SPP. 
South Africa. 
Can destroy thatch or wall paper but not wood. 

Kalotermltidae 

Xalotermes  (Colcaritemes)   falrchlldl 
Centrnl America, 
Very destructive to the dry woodwork of buildings.    Also 

In furniture. 

Kalotermes  (Cryptotermos)  bmvls -  U,   3.:    powdemost termite; 
Spanlsh:  polllla. 

Troplcopolltan except Austrrlasla, 
Uasonlte Pressboard,     ffall bpnrd Is protected by a layer 

r»f dazed paper.     Colonies not established In stacks 
of crlnzed paner magazines. 

Xrlotormes  (Cryptotermes)  buxtonl 
Tropical Australia to Samoa. 
Does damage  In FIJI. 

Krlotormcs cynocephalus - Philippine:     dog-headod powderpost 
tenalto, 

Luzon,   Jnve. 
In timber. 

Kalotcrmes domosticus 
3.  Asle  to Sumrtrn. 
In Mplnyp  Is often found eating awny wooden structures in 

houses. 
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Kaloternoa hgvllandl 
Troplcfll Africa. 
Beech timber In the  Gold  Const,   timber In Tongnnylkn,   Nl^erlp 

Kalotemes lar.irnlanus 
Central and Western trot)lcpl Africa, 
In tlrabor. 

Xploternes pallldua 
"Tkurltlu s. 

In building timbers. 

Kglotormes plceatus - H^alian:    DOwderDoet termite. 
South China,  Marquesas,  Hawaii. 
In timber. 

Krloternes psetidobrevls 
l^atel,  Afrlca. 
In 'woodwork. 

Kalotermes secundus 
Tropical Aus tml la. 
In timber. 

Kaloterracs  (CryDtotermes)   en. 
Trinidad. 
In timber. 

K^lotemes (Cryptotemos)   an. 
Trinidad,   Tobacro. 
In timber. 

Knlotemea  (Glyntotormos)  pubescens 
Puerto Rico. ' ~~ 
Timber In old cottnpes. 

K"loterroe8 a^Droxlmrtus 
Gulf States .^nd bormuda. 
Attacks living Junlnerus bcrmudlana:  timber. 

Knlotermes flavlcollls 
ll^dlterrnnean Basin. 
In timber. 

Kplotcrmes condononsls 
Austrnllr. 
In timber. 

KP lote mo s clevolrndl 
PpnnmaT 
In tlrabor. 
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K.-lotormcs hubbrrdl -  U.S.:     Southern drywood termite. 
Arizona,   Crllfornln,   West Mexico,   south to Collnp. 
The ovldcncos of its nttrck pro everywhere visible  In the 

coostnl  or low-lyim? cities of  the west  const of Mexico. 

Knlotomes rnrrginipennis -  U.S.:    nountrin dry-wood temite. 
~"  Mexico nnd Guntennln. 

In tinber. 

Krlotornee minor - U.S.:     common drywood tormite. 
3.   Tl.  United Stntes,   North Mexico. 
The economicnlly important drywood termite of the Pnclfic 

Const. 

Knlotermes ol":tycor)hpluB - ■- 
S.   T.  Mexico. 
Once  in «^ nine oost  in n rtilimy cnttlc rrunrd ""hich it wns 

ridclinfr in a manner to indlcnte ^t least notentinl 
economic imoortn.nce. 

Knlotermes reonndus 
Fiji nnd 3f>mon. 
Flooring in Fiji,   furniture. 

• 
Knlotermes  schwnrzi 
"~   Cubn,   Jnnnicn,  Floridn,   Yucntrn. 

In timber. 

Kplotormee sn^clcrl 
öulf states,  Srst Mexico,   Central Amoricp. 
Common,   widely distributed,  nnfi economic"lly imnortnnt 

soocies. 

Knlotermes lonricollis 
Cent ml America. 
In timber. 

Knlotanics QSjamuthl 
Indln. 
In tinber. 

Knlotormes enstnnous 
Florid", nnd West Indies. 
In timber. .   . 

Krlotermes  sirmlicicornig -  U.S.:  desert drmrv-wood temito. 
3.  W.  United Stntes and N.  'V. Mexico. 
In timber ne^r ground. 

Kalotormes Dudleyi 
Costn Rica, Ceylon, Jnva, Phill^r^inos, Trinidad. 
In timber. 
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Porotermea adaraeonl 
 S.  S.  Austrfflla;   Tasmania. 

In woodwork. 

ZooterTnor.818 augustlcollls - U.S.:     corwnon dant^^ood termite. 
 British Columbia south to lower California. 

In timber when not too dry. 

liastotermltldae 

Mastotemee darwlnlensls - Australian:    big termite. 
North Australia. t4_ ... 
Serious oest  of timber;   manufactured sugar;   cotton,   sUK 

wool fibre;   Ivory,  horn,  leather,  hides,   bone. 

Rhlnoterraltldae 

Coototemee aclnaclformls 
' Troolcal Australia,   New Zealand. 
In timber. 

Coototermes nnanll 
Ironical sast Africa. 
In timber. 

• 
Coototermes ceylonlcus 

Indo-Chlnn,   Ceylon,   India.   . 3 .« 
Attacks  tea bushes  in South India,   living tea and cacao In 

Ceylon;   timber In Ceylon, 

Corrtoternes crassus 
Central America. 
Once  in the dead heartwood of a living "lamro.     The nest »as 

located in the base  of a fence post. 
• 

CoDtotcmes forroosanus - Hawaiian:   subterranean termlue. 
South Chln'a.   Formosa,   Janan,  Hawaii,  Rlu-Klu,   South Africa. 
Is responsible for most of the  destruction of property. 

Coototemes frenchl 
5.   5.  Australia,   New Zealand. 
In ti. ber and living trees. 

Coptotemes gr^ndlceps 
Solomons, Talagl I. 
Danagea tlribcr. 

Coototemes havllandl 
Java,  Melayu,   Slan,  Mauritius,   Barbadoes. 
Attacks buildings. 

Coptotormes he1ml. 
India. 
In timber. 

( 
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Co^totcrncs   lavanious 
Jamalen,   Java. 
Onuses d.in.nge In Jnmnlca. 

• 
CoT)toternes lacteus 

Austrnlla,   New Tealnnd. , , ^4„Ä The most conraon,   p.nd nt  the same tine,   the nost destructive, 
of the Australian termites. 

Coototomies marabltanue 
Brasil,   British Guiana,   Trinidad,   Panama. 
Does considerable danape  to buildings In Oeorgretown, 

British Guiana. 

Coototermcs nlgor 
Central America,   Columbia. 
The  Insects had eaten Into the  lead sheathing or.the duolox 

cable.    This damage was first noted about November 1, 
rhen the telephone  service was unsatisfactory.    They 
chewed away the Insulating material.   Including the rubber. 

Cov)totermeg r^rvulus 
India. 
In timber. 

Coototermcs raffrayl 
W. Australia 
In timber. 

Corttotemes  s.lostedtl 
Tronlcl Africa, 
In buildings. 

Coototcincs solomoncnsls 
Solomons, Halalta Id. 
In timber, 

Coototcnnos ^estacüus 
Lessor Antilles to Trinidad,  Pnn«raa. 
In timber. 

Coototernes travlans 
lip lay r. «nd Luzon to Java. 
Destructive  In houses. 

* 
Coot etc me s truncatue 

Hadagnscar, Seychelles, 0<?ld Coast. 
In Seychelles danrgea timber; occasionally books and nrr^ers; 

can penetrate concrete, 

Coototermcs yrgtator 
Luzon. 
In timber. 
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Loucoternea aureua -  U.   S.:     desert  subterranean temlte, 
S.  71.   United Stntos;   N.  W.  Mexico. 
In tlnber. 

Leucotemes  ceylonlcus 
""  Ceylon. 

In buildings. 

Leucotemes convexinotntus 
Tanamn,   Jaraalea. 
In tlnber. 

Leucotemes forox 
Australia. 
In timber,  o^rtlcularly poles and nlers,   often found In 

connection with other soecles of termites. 

Lcuootermes Indlcola 
India. 
Xu timber. 

Leucotermes nhlllpolnensls - Philippine:  Phlllp^lnf?  subterranear 
terralt?. 

Luzon,   Mauritius. 
In timber. 

Leucotermes tennis 
West  Indies,   Pnnama,   South America,   St.  Helena. 
Infesting redwood window  sills and frames at Ancon;   also 

damaged lead-sheathed underground cables. 
• 

Frorhlnotermes  cnnnllfrons 
Undagascar,   Coraores,   Seychelles,  Aldalera,  liaurltlus. 
In timber. 

• • 
Prorhlnoterroos  lnor)lnatus 

Samoa,   Elllce Is.,   FIJI,   Funnel Id. 
A damp wood species;  oaper in a damp cuoboard. 

Prorhlnoterraes luzonensls - Philippine:  Phlllonlne damp-wood 
termlt?. 

Philippines. 
In timber. 

Psammoternes aliorcerus 
~    South Africa. 

Houses,   damaging timber. 

Retlculltcrmes chinensIs 
South and West China. 
Very destructive when they once become  established but this 

sterns  to be the  case  In few localities. 
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Reticulitenngs clarlnennie 
Arizona,   Kansas,   Texas,  Uexlco. 
In tlnber. 

Retlculltermes flavice^s 
Jar>an,   South China,   Fomoaa. ^   a v      «.u« 
Very destructive when  they once become established but tnis 

seems  to be the  case  In.few localities. 

Retlculltermes flavloes - U.S.:  eastern subterranean termite. 
 Eastern United States to Great Plains and Texas;  Eastern 

Mexico. ,   . ^  . 
Reported to perforate  le^d.foll;   electric Insulation;   timber. 

Retlculltermes hes^erus - U.S.;  western subterranean termite. 
British Columbia to California and Nevada. 
In timber. 

• 
Retlculltermes hagonl 

Maryland,   Indiana,   Illinois,   South  to Uexlco. 
In tlnber. 

Retlculltermes humllls 
Arizona,   Now Mexico;  Mexico,   Tenlc,   Guadalajara. 
The  colony at Noppilcs was attacking a role In the  ground. 

RotlculltormQs luclfuprus 
Lledlterranean Region. 
In timber, 

Rctlculltornos sT^oratua 
Jar^an,  Korea,   Fomoaa,   Rlu-Klu. 
Timber,  bamboo« ,   . 

Rotlculltcrmca tlblalla - U.S.:  barrpn-lnnda  subtcrranoan termli 
 K W.  MexicoT 

In timber. 

Roticulltermog ylnrlnlcus / 
Ilaryland,   Illinois,   southward. 
In timber. 

Rhlnotcmcs  intcrmodlua 
Australia. 
In tlnber, 

Rhlnotcrraes nelacccnsls 
Indo-Chlna,  tialaya. 
A common species,   favors floor boards of houses and  also 

wooden oosts. 

Rhlnotemos outorlus 
Western and Central Troolcal Africa. 
In building. 

Bhlnoterncs translucens 
Borneo,   Java,   Celebes,   New Guinea,  Malaya. 
In oancrs. 
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Temltldae 

Acanthoternee mllitarls Ä,or,^ 
AS^lÄlSftSt.'ß'ÄÄu-,   .«nee of banboo.' 

Acanthoterneg minor »-„««. 
 (Jo^o" SSrOolflOoi s t  to South Africa. 

In tlnber. 

Anltermes caplto 
Lustral 

In tlnber. 

Amltermes elongatus 

F?Sn%anfrie8 con8tructed between the bark and the wood of 
a Sole  in the  station of Zarabl.    The  avace between the 
bark evidently had been gnawed away by the  termites and 
filled in again with black,   very hard soil    ^n which 
rather broad galleries and chambers were left,   the 
pallerles also extended Into the wood Itself. 

Amltermes minimus „      „      m 
 Arizona.   California,   Nevada,  Texas. 

It seens more prone'to attack uorlpht nieces of wood 
includlne fence oosts and ooles than are  the other 
ISltermef soecles of California and Is the only soedes 
ot the ginus in that area which penetrates the wood 
extensively and therefore the  one most likely to be of 
economic significance. 

fence.posts,   Jarrah ties. 

Amltermes obountls 
w.  Australia. 
Telephone poles, 

Amltermes wheelerl - U.   3.: Meier's ^crt termite. 
 Texas,  Arizona.   California,  Nevadr.,  W. Mexico. 

In timber. 

pemlEer Lger Anltermes  . - -     ,,. 
O^icensland.  w, Australia. ^ ^.   ,         , «.v 
Sso ?hc wirkirs were attacking my flnpcrs and biting with 

their Jaws.    The  soldiers were actually digging In their 
sharp Jaws so deeply that the blood was oozlnpr out. 

Anclstrotermes anmhidon 
Gold Coast. 
In timber. 

Anclstrotermes.gulneensls 
Africa. 

In building. 
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Anclstrotempfl nerlphrflsla 
Sold Coast. ~" 
Very destructive   to houses. 

Cornlteraea  strictus 
Arfrentlna,   Um^uny,   Paraguay,   Brazil. 
In woodwork. 

Iiacrotermefl  swazlae 
S.  Africa. 
In timber. 

ijacroternes ülcazll 
3.  Africa. 
In timber. 

line rot ernes usutu 
BoutE Africa. 
In timber. 

I>croternes belllcosua 

Henorted destructive  to timber m Nigeria. 

Ilacrotermep natalensls 

?®;-^ "^-r1^0 south t0 Ca^ Frovice.  IbtmmMemr 
RtnorUd destructive  to  timber In il&rU. 

i'iacrotcrmes nirerlensip 
3.   "l^erla,   La^os,   Ivor,   Const.   Dnhomo-     " 
Renorted destnjctlve  to  timber'In Hl^^a. 

'!ocroteme.q rllvus 

sffi;•.K?5itS?tel, Eaflt Indip8- »«"»«*»•• to TIW. 
nicrocerotormoa havilondl 

Sumatra,   Öorneöl   ' 
In timber. 

Hlcrocerotermes helml 
Ceylon,   India": 
In timber. 

Klcrgcerotcmos los-banien.^i n 
rhll'opines.         
Woodposts. 

Mlcrocerotormos norvosus 
North Australier; 
In timber. 
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Ilicrotcrnos  oboal 
India. 
In tinber. 

MlcrotomeG   sudnnonala 
"     French Sudan,   Nigeria,   Oold  Copst. 

rimbcr -  Nlgerln,   Gold Coast,   can dP.nafto  felt  Innropnntod 
with   60^ tar. 

Mirotornos nolvil-icnsls 
North Australia. 
In timber. 

Illrotermcs langl 
Congo~¥el^e. 
Lan^ Btn'.eB that the  specimens fron iVedJe were  found 

attacking the house  In ^hlch he was llvlnn:. 

UPsutitermes  olldus 
Tlji: 
Does damnge  to wood. 

Magutitorraes.usambarlonsls 
South Africa. 
In timber. 

Npsutitermos  van^ir.lcnsls 
Solomons,   Blsnprcks,   Pn» Hebrides. 
Danafos tlnb^r. 

Ilpsutltermcp. ceylonlcus 
'    Ceylon. ^^ 

In tinber. 

Magutlternos  cornlger 
Central Ancrlen. 
Very abundant  on fence  ^osts. 

Wnsutltcrncs  costalls 
West Indies")   Centrr»! Ar )»'Ien,   northern South Angrier, 
In timber. 

Nn^utltornes ephratne 
Central America and N.E.   South America. 
Tlie cloth nnd rubber Ingulatlon «era eaten,   as was the 

weathor-propfed braid frorji the  wires leading to the  over- 
head lights.    The  thickness of the  fibber protection 
lo almost 1,5 nllllmotors.     Did ^ot  ittack load or 
coptDor, 

^nsutltermes exltlosus 
ITew South Wales,   Victoria,   South Australia,   West Australia. 
In timber. 
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iJasutltemei  lapristrls 
Ceylon. 
Attacks wood. 

Nflgutltemes luzonlcus 
Luzon, Phillpnlneg. 
In tinber. 

Nagutltermes natangeneis 
Indo China,   Halaya  to Java. 
In ?ü??.f?    «; « •0?d-fn«wing secies which freauently" 

installs Itself m houses and causes serious danape. 

^ljjil|^i|iS24fi£Sl -  U.   S.:    Hal^enan's blacl: nasute. 
T.Vlille not  resoonslble  for any lar^re r^ronortlon of the  t«mit 

danage of the region,   It was fSund on several occaslo^ 
attacklnp- cooles,   nosts and even wood of houses 

Maiutitameg rlppertl 
TT X  Indlel 
In tinber. 

Nasutltemes voeltrkowl 
Mauritius '' 
Building timbers. 

Hcsutltermea  leucoos 
Jialaya,   Suraat ra. 
In timber. 

g^afeau milmm - v. s.r  mn^ fiie*~i**M nasuto. 
In numerous  Instances this soecles wmu  found bulldlncr 

covered ways  over bulldlnpa  to -ooden structures and In 
some  cases a certain nmount of damage was noted    but  the 
thpT  JhfrSt!6  i**™**™ «W  not leM nr   to believe 
that  they were of any considerable economic  InmorUncI! 

Hrsutltermes  zetekl 
Fanrma. 
In timber. 

Kasutltcrmes.Ibldanlcus 
Nltrorla." 
In timber. 

Synacanthotoymcfl  zanzibärenais 
Zanzibar,  xän^angika. 
In timber. 

To_rr.os  sr), 
Higorift, 
In tlmbsr. 
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Torncs badlus 
S7"RhodGslo. ' 
In buildings. 

Terms transvaalensls 
?7"Hhodcsla. 
In bulldlnfrs. 

Tomes fomosanus 
S.E.~Äslft fron C.   China and Formosa. 
Tlmbor,   rice,   sugar cano. 

Tcrmos  rcdomannl 
Ceylon. 
Buildings. 

Ternos  obscurlcqns 
Indo-Chlna,   Ceylon. 
In Ceylon äarnage  In houses. 

Ternos  c^ylonlcus 
Ceylon. 
In buildings, 

Tcrrac s feae 
lud lä^   5u rna. 
Attacks  seedlings of Eucalyntus  rojtrata  In  South India. 

Timber;   *ool;   books;   covers  Its   food with olrstcr. 

Termes he ml 
Indo-China,   Ceylon; 
Timber;   living Colx  Ipchryna-jobl. 

Termes  Intoriclus 
Ifrlca  s.   of Senepnl  pnt   the Bol^ifln  Conro 
Timber. 

Tcrmcs nanncrans 
Senegal  to Rhodesia. 
Buildings  In S.   Rhoriesla;   can attack  felt  Inorcpnated  with 

oO^ t?r. 

Snbloptern - Embllds. 

Embla vaysslorel 
^est Africa. 
Stored cereals,   ne^nuts  (by "'ebbing ^.nc^   fermentation). 

Eohcme root era"- Mnvflios 
Slam. 
Nymphs of two  socclop  damnplnp  subnorged wood. 
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Psocoptcrn -  Bookllcc,   brrkllce;   Gomrrn.*   Strublnuse;   D'jtchi   houtlulzr 

CTJCIIIVIS  nlp:rütuborcul?tU3 
Argentina 
Corn. 

Chne%opaoom rlchr.rdsl 
BnpTena,  'Vest Afrlea. 
Cncno. 

Daipnoptooua s^licclophllus  dl9orirills 
Vest Africn,   Englrnd. 
Cncr.o. 

Dorvptcr:?
rx Lilian 

North AneriCP,   Europe. 
In housef. 

Inches ill" nodiettlwrlQ 
Europe,   Austrnlln,   North Arnerlen. 
On h.^n^-lnfrs  In new houses,   on ol^ '"ood,   In  stables;   sonetlnes 

In buildings  In Inrf^e  svama;   f^raln products. 

Lcplnotus  Inqulllnus 
Central Eurooc,   Austr?11a. 
In houses between old nrtpers,   In nlllo'rs;   firs. 

Loplnotus natrue!Is 
California,   ITctherlands,   Enr^l^nd. 
Once   In a house;   rlso In  snlnich seed. 

Leolnotus  retlcul^.tus 
Central fiurope. 
In houses. 

Myooocnena annulata 
Co nt ral Europe. 
In houses. 

ilynnhopsocus destructor 
Eurooe. 
In ne^ buildings,   on wnlls  <n,nd os'neclnlly on hnnplngs;   r> mold 

eater. 

Psooullla narglneT^unctata 
Hnlftyn,  Wost Africa,  Enrcl^nd. 
OoprA,   cncno;   granaries. 

Fsylllosoe.us  ranburl 
Central Euro-oc. 
In no,,■' buildings,   on "'nils  nnd esiDOclally on hnnnlnfre;   n mold 

eater. 
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fteroranium  aquamcgun 
Cpntrel Eurone, 
In houses'. 

Hhyoosocoppis nere^rinus 
England. 
3tone. 

Stenotroctes minor 
'""^eat Africa,   Sncrlflnd. 

Cacao, 

Troctes  corrodens 
"S'jrone. 

Houees,   ""«rehouses;   grits,   "buckwheat  flour. 

Troctes dlyinatorlua 
Cosmooolltan, 
Attacks eccrs  of Anpoumols  craln noth;   feeds  on mol^s;   nest  of 

books,   around  feed,   dried vegetable materials,   cacao,   flour, 
cornmeal, 

Develoonent 25-1^0 days;   30 r'ays »t  f500F,   655 relative humldlf 
killed at  1406F. 

Troctes vlrg^ilatus 
~   2urone,   'Vest Afrlca. 

Houses,   M,arehouses;   cacao. 

Troglum ^ulsatorlurn - U,   S, :     Book louse. 
Cosnooolltan, 
Feeds  on molds,   dried  nlanta,   oaste,   comets,  uoholstery, 

prraln,   raisins. 

Trl chcetera 

Anabolla laevls 
Euro^^e. 
Cuts  flshlnr nets, 

Anabolla nervosa 
Surone. 
Cuts flshlnp- n^ts. 

Grpprnptaullus atomarlus 
—   No rthe rn Furone. 

Cuts  fishermen's  nets. 

Hydror^yche  ornatula 
Europe. 
Borlnp*  In submerp'ed  '^ood. 

Hydro^ysche  lertl^a 
Eurooe." 
Borlnc  In  submerged wood. 
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Hyiroosyche  oelluclöa 
( ""iuror»e, 

Sorlnp* In  subnerfred wood. 

Llmno^hilus  flflvlcornls 
Northern Eurone, 
Cute flshlnp* nets. 

Llmnophllus  lunntus 
FTTrooe, 
Cuts flshlnp nets. 

Llmnophllus rhomblcus 
Northern EuroDe. 
Cuts flshlnpr nets. 

NeureellesIs blnaculpta 
™~^uror)e. 

Boring In submerged "'ood, 

Trlchortera so. 
Greet Lakes. 
Drnflglnf?  subnerped wood, 

LenldoTDtera 

CAchrolp prise11a 
Copr,'or>olltan. 
Seeds of Folyponatera offlclnale,   walnut,   rane  seed,   nine   seed 

beas'^ax  In hive,   dried am>les,   raisins. ' 

Acrolenla manpaneutls 
Innla. 
Stored yans. 

Agloasa  cwprealj s 
Co smonolltan. 
Corn,   chaff,   etc. 

Ap-lppsa  dlmldlata 
Ja-nan,   Koran,   China. 
Grain,   rice,   stored products. 

Agloqga ningulnalls 
"iKIwot,   Central Asia,   India. 

Stored barley. 

Aluclta sn, 
Alrerla. 
Stored praln. 

Anchonoma xeraula 
( ~   Jonan, 

Stored praln and nla.nt produott. 



Aphorala soolella 
Europe,   North America. 
Nests of «'asns,   bunbleb-os,   dried vegetable  products. 

Arenlrpses  sabella 
TräqT" 
Dried dates. 

Arlstotella austeror^a 
'^'ndle. 

Hlce. 

Athetis  clavlpalpls 
~?urone and  Northern Aala.. 

»ool,   cotton,   artificial  silk but not linen - said only to 
occur in houses In first  summer following a  new ptraw 
thatchlne:.     Nomally In ricked rraln or peas;  a field nest 
which enerprea Indoors;   stored ambles,  reaches,   cucunbers squashes. ' ■»••-•i 

Aurinqbasls nomalls 
England,   South America. 
In seeds. 

Br.ctra lanceolana 
Surope  and ne^r East. 
In stored chufa. 

3r\todes anfrustlorana 
Enrlnnd. 
Stored,   »rapped apples. 

Blastobasis llcmea 
Snprland,  Australia. 
Dry skins. 

Borkhnusenla mlnutclla 
Europe. 
In seeds. 

»aUtoMB^ n^^^nretell« -  U.  3.:     seed moth; ErKrllsh:  Anorlc- 
fJuTSlSSI ZZ:'  S™™"°--  ^»*' Brown ho,1Pe no« 

Temperate  regions. 
Attacks books    dried mint,   wool,   grain refuse, seeds,   skins 

etc.,   cloth    insects,   stored hops,   csrpets, irine  corks bit 
those covered nth lead foil are detected Slid hSSn V 

?p^;  lefirre   ^0d8'   bnrley.   fW.   figs,   dntis,   upholstery Larva prefers damp,   dark,   unheated places. UJ-8^ry, 

Ocoecla frrnclscma 
California. 
Apples  In  storage. 
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Celaraa  porprhiella 
"SOMthem United States. 

Hflre  In  stored fsrraln. 

Clrohls  zeae 
Kedlterrnnean Region to  Turkestan. 
Stored corn. 

Corcyra  cenhalonlca - Dutch;     rijstmot;  English:     rice moth,  wolf 
moth. 

Cosnopolltan. 
Rice,   cacao,   corn,   conra,   manufactured chocolate,   locust beans, 

pigeon peas,   tamarind r^ods,   dried currants,   army biscuits, 
neanuts, 

Develooraent   In  summer 2S-4? doyg;   killed at 120°-  130oF. 

Decadprchls mlnuscula 
"Tro^lcopolltan. 

Dry stems,   leaves,   oods,   etc.;  not recorded as economic. 

Dolessa  vlrldls 
Borneo,  Malaya. 
Illlr>e  nuts,   rice,   covra,   oil noln kernels. 

Dryaöpula oactolla 
Zncland]   Rer» Zealand. 
In house. 

Dysmogla ^arletarlella 
Europe. 
Normally feeds on molds but  Is recorded es dttacklnp- sausap-es. 

Two reneratlons a year. 

Endrosls lacteella - Enn-lleh:     white-shouldered house moth; 
German:     Klelstermotte. 

CosnoDolltan. 
Stored grain,   dried anemone   roots,   seeds,   etc.,   dried neas,   ry? 

cabbace  seed,  horsebeans,   fruits,   dried  skins,   dried neit 
wool.  Killed at 1220-1'I00F. 

Eols ^t^learla 
5."^.   United  States  to Pennsylvania. 
In herbarium sneclmens. 

Enhestlft  afflatella 

Date 3. 

Eohest'a cahlritella (This may be  the   t«M PB S.   cautellp), 
Tro^lcorjolltan. " 
U»mXt   Rrnln,   rice,   flour,   arled fruits,   almonds,   nuts,   cncao 

corn,   flcrs. 
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Enhestla c^lldella 
türorye nnd  the  near Ewst,   North Africa. 
Almonds,   cork,   dried fl^s,   currants,   etc.,   dates,   rnlslns, 

dried Insects,   cnrob beans. 

Er»hestla cautella -  West African:     cacao moth;   U.   8.1     tig moth; 
 B? 3.  official:    almond moth;   German:     Dattelraotte; 

Australian:     dried fruit moth;   Dutch:     chocoladenot. 
CosmoTDolltan. ^   • « 
In  ccao,   conra,   rice,   cottonseed meal,   nranuts,   stored pram, 

corn,   sawarle nuts,   flfrs,   dates,   almonds,   nutmegs.  Larvae 
can oenetrate  tinfoil,   aluminum foil,   preasod onner,   but 
not IS-raesh prauze. 

Develoument  about 82 days at  gOoF;   flva  to  six eraneratlons  a 
year In tropics,   . 

Enhestla elutella -  U.S.:     chocolate moth;   U.  S.   official:   tobacc 
moth;   German:     Kakaomotte, 

Cosnooolltan. - j.    i«. 
Tobacco,   chocolate,   wnlnuts,   mcao,   stored crraln,   arled  fruit, 

lima berns,   currants,   raisins.    Larvae  can penetrate  tin- 
foil,   aluminum foil,   ^ra^sed nnner,   but  not  lÄ-mesh  «'Ire 

Devaloood at  75o-S0oF In ^0 days;   optimum temperature  86° - 
gg0F,   minimum 59-6g0F,   mclsture  10^,   killed at  1130F. 

Snh^stia  fl^ulilella -  U.   S.:     raisin moth. 
Cosmonolltan. 
Dried  fruit,   cereals,   walnut meats,   h^zel  nuta,   cashew nuts, 

dates,   r^lalns,   fl<rfl. 

Eohestla plyclnlvora 
Janan. 
In frraln. 

Zohestla kuehnlella - U.S.:    lledlterrancpn flour moth;   German: 
 riehlmotte:   Trench:  n^plllon frrle de  la  farlne;   Dutch: 

meelmotjo.     (Thp  correct  scientific  n^rae  of  this  SDecles 
Is E.   serlcarlura.   but I use  the  name  found  In the economic 
literature.) 

Like many other imoortnnt  soocles this one  Is cosmopolitan. 
Althoueh best kno*n as a irrri.n and flour ^est.   Its attack on 

other foods  Is not unimportant.     I find reported:     dntes, 
chufa,   figs,   olmonds,   nuts,   raisins,   cacao,   chocolate,   ^»rmy 
biscuits,  be«ns,   dried peppers,   dried banenn,   dried 
vegetables,   "Jelly cubes",   stored potatoes,   in addition to 
grain pnd meal.     The larvae rto not penetrate paper but  can 
pass through tiny openings. 

Development requires S to 9 weeks  In summer.     The  egrs hatch 
only brf-ecn 530F and 900F nlthough the lowest temperature 
for development  Is  said to be U-6 F.     I hnve  found no d^ta 
on moisture  requirements. 
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This flour moth Is killed at 1150F In 3 hours and fit  10o-15oF 
I In 4 dflys,   but old larvae nnä punse  withstand 320F for 

several months. 

Sphestlodes nigrella 
California. 
Dried fruit,   rpisins. 

E^ithectis stuc'iosc 
India. 
Rice. 

Srcchthias zebrina 
Trooicopolitan. 
Probably in any dry veget^blo material,   not recorded as 

economic. 

Etiella  zinckenella 
Widespread. 
Legumes  (This is arv^arently an accidental nest,) 

Sulla velutinana - U.  3.:     Rnd-bsnded leaf-roller, 
united States. 
Surface  injury to stored armies, 

Suzo^hera sn. 
Oases of Blharia and Siwa. 
Dates. 

•     Hadena basilinea 
Northern Eurone and Asia. 
Granaries,   but does not  continue  to breed in stored grain. 

Herculia nsaramoxantha 
~   North America. 

Soybeans. 

Homocosoma vagella 
Queensland. 
Peanuts. 

Hyp8or>ygia costalis - U.   3,:   clover h?iy worm. 
~    Centre1 nnd South Eurone,  West Asln,   North Aneric«. 

In hay,  grain. 

Mpmpava bipunctella 
Formosa, 
It^lion millet. 

Honopis crooioapitella % 
Cosmopolitan. 
Seeds,  wool refuse,  etc. 
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Monoolg (Ucycla 
India. 
Wool. 

Monoo18  ethelella 
^öölth Australia,   New Zealand. 
Soiled stored fleeces,   skins. 

.'.lonools ferruglnelDa 
Eurot3e,   North Afrlca. 
Seeds,  wool  refuse,   etc. 

Monopls Imella 
Palaearctlc. 
Fur scrap, felt, etc. 

Monools monacheila 
Cosmooolltan. 
Dry skins,   wool,   refuse. 

( 

Uonools  rustlcella - Geman: 
Horthern hemlsohere. 
Excreraent,   wool. 

Fellnotte 

liussldla nlgrlvenella 
^est Africa,  Enprland. 
Cacao,   stored corn,   cereals. 

llyelols  ceratonlae - German:     Johannisbrotzunsler 
feurö^,   Africa,   Central and  South Anerlca,   Madaprpscsr. 
Lejmnlnous  seeds,   dried dates,  etc.,   tamarinds,   carob bean, 

"flps,   raw cork bork,   almonds,   raisins,  aulnce,   dried 
insects. 

Myelols Dhoenicis 
Aleeria,  West~Surone. 
Dried dates.  ■ 

Hyelois  solitella 
Brasir; 
Coffee  seed. 

Llyelois  turkheiniella 
Southern Europe. 
Fiers. 

Hyelois  zellerella 
Europe  (imoorted). 
Dates. 

NemapoRon granella - U.  S.:     wolf moth:   U.   S.  official:    Eurocean 
grain notH;   Geman:     Kornmotte. 

CosmoT^olitpn. 

i 
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Stored grein,   chestnuts,   dried -nenone   roote     rye,   ^J.JJS" 
-Inonds,   hn.zel nut,   DC-nut,   rlco,   bron,   ehnr-)8,   dried nueh- 
roorae,   dried tallborrles,   dried cherrleB.   dried ^nches 
clover seed,   ergot,   cla:nrs,   dextrin P^ste,   biscuits,   rigs, 
olstnche  nuts. „ . h-riOri 

Two generations a yenr In Otrmftny,   develonnent^l  zero 43* r. 

Ocgoconlr  ouadrlpunctntn 
Northern Hemisphere  rnd  New Zealand. 
Dry vepetDble  refuse. 

Ocno^hll.a v-flffvun - öcmnn:    ^einmotte. 
3.   ^.  Europe. 
Wine  corks. 

Oooronn  subcervlncllp 
Seychelles  and other Islands pdjnoent  to Africa. 
Stored notrtoes. 

Porallosa gul^rls -  U.S.:     bean moth,   rice moth;   German: 
S.^mcnzunslcr. 

Cosrao^olltan. .       ^ ^    .„        T^^^J« 
Stored grain,  prunes,   but not other dried fruits:   plraonds, 

rice,   rye,   soybeans,   ^laxsecd,   neanuts,  beans. 

Fhthorlnaea o^erculella - U.S.;    potato tuber moth;   French: 
 1eigne de  lä oomme de  torre;   Spanish:  oolllla de la natata; 

Portuguese;  tracja da batatlnlv;   German:  K-rtoffelmotte; 
Dutch:  aardappel knollcnmns;     Italian:   tlgnuola  della pata 

Widespread,   largely tropical. 
In stored potatoes,   successive p-encratlonf?  In same  storea 

tubers,   eges may be laid dlr-ctly on tubers,   cgRPl^nt;   It  1 
probable  that  this  species does not  »ttftok the  tomato. 

Life  cycle  27-50 days;   37 d«yi it  660F. 

Phthorlmaea placslosoma 
Peru,   Chile,   Now Zealand,  Australia. 
Potatoes,   eggplant.       .   . 

Plodla Intorpunctella •• U.S.:     Indlan-menl moth;  German: 
 Dbrrobstraptte;  English:     dried fruit moth;  Australian: 

lesser dr'.ed fruit moth;   Japanese:     noshlme-koguga. 
Cosmopolitan. . . 
In coffee  substitutes,   chocolate,   drucrs,  walnuts,   corn,   etc. 

dried fruit of all klndp,   nuts,   flour,   cereals,   chick ^e«a, 
table bepns,  peanuts,   tea,   coffee,   cottonseed meal,   drtes, 
sawprle nuts,   seeds of Scorzonem  tau~8»ghyz.   chestnuts, 
currants,   rice,   chestnut flour,   soybean flour,   raisins, 
dried b^nanna,   dried nectnrines,   prunes,   dripd pears,   dri^d 
peas,   dried radishes,   dried carrots  ^nd other dried vege- 
trbles,   almonds,  hazelnuts,  Pino  nuts,   linseed,  palm seed, 
sesrme.   soybeans,   chillies,   nougat. ,       .     *.  „ 

Killed, in fruit by a  temperature  of 1^°F for 10-15 minutes. 
It  is  recommended to heat pnekages of  fruit  to l^^-lju 
for one hour after packaging. 
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lieture  larvae  can penetrate   tin foil,   alunlnum foil,   greased 
naner,   ^ut  not Ig-mesh -^Ire p:au?e.     Sulfln treated fflbrlcs 
not   touched.     Chocolate  does not  attract fenales nnd  ■ 
thick coat  protects  fruit  cakes,   merzlnan,   etc.,   but an 
old  coating  li not  nrotectlve.     Can crnaw out  through «-alnut 
shells. 

One  to  six venerations  a year,   ur>oer limit  of eprpr hntchlm? 
about  Z90F.     Adults  die  at  once  at 1170F or In 30 minutes 
at HZ0?,     Larvae  can develop In floor ^ust.     i'ay develop 
at R4dF.  Ontlraum tennerature ??3^F,  develoment   zero 5^0F

b 
Develonnent  about  four weeks  In  sunner.     Killed at 10-15 F 
In five days. 

Pyralls farlnalls -  U.S.:    meal moth;   Oeman:    Mehlj-u'nsler. 
Cosnonolltan. 
Stored p-raln,   bean cakes.     Develo^nent  In aumner about 7 week? 

Pyrells llenlrlalls 
Northern Surone. 
Grain. 

Pyrells mrnlhotalls 
Central and  South America,   India,   Janan. 
Meal,   oeas,   dried fruit,   chocolate. 

Fyrails plctalls 
Indo-Halaya,   India. 
Illlrje  nuts,   Rraln, 

Fyroaerces rlleyl -  U.   S.:    ^Ink corn ^orn. 
Southern United States  to Brasil, 
Sometimes  In stored  corn,   not usually aerlous;   cottonseed. 

Santuzza ku^anll 
Japan. 
Stored praln. 

Sotomoroha  Insectella - U.   S.:     Insect moth. 
Troplco^olltan. 
Cassava,   animal and  vegetable matter,   '"ool,   praln. 

Setomoroha rutella - Dutch Cnst Indies:     tabaksmot. 
Tro^lcopolltan. 
Great variety of dry pnlmal and  vegetable  substances,   cacao, 

tobacco,   «'ool,   seeds,  praln. 

Setomoroha  tlneoldes 
Java. 
Damp stored   coca,  wool. 

Sltotroga cereale11a - U.   S.:     Anpoumols grain moth;   German: 
Getreldemotte;   Italian:     ver*  tlpcnolo del  grano;   Dutch: 
rljstnot;   Spanish:     oolllla del  trlnro or inolllla del grano; 
Mexican:     rmlomllla. 

Cosno-nolltan. 
Stored corn,   sorghura;   also   In fields;   wheat,   rice,   beans,   ness 
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R^nrodnces  between 64° «nd  950F.     Ez? to ndult nbout  5^  days. 
23 aays at  g2j0F to 60 days at  6löF.     Does not nature  st  g^ 
nolsture  In wheat but  can Pt  12^.     lilnlnum  temnerature abov 
590F,   development  zero^RO^opj  killed at 1760F in 15-20 
nlnutes;  killed at l40oF In 7^ hours. 

Syminocf)  slgnptella 
~^w,  & S.   Eurone,   North Africa. 

Dry vegetable refuse. 

Syria  so. 
oases of Bahnrla  and Sl^a. 
Datei, 

Th^gora flguiv^na 
Jpnan end Dutch S^st Indies. 
Rice,   com. 

Tlnen  cloacell» -  U.   S.:     cork moth;   German:    Schlensenmotte. 
Worthern.Heml sphere. 
Stored prrsln,   dried enemone  roots,   bottle corks,  dried mush- 

rooms.     Prefers hlprh moisture  content. 

Tinea  dltella 
Ore at  Brll'a 1 n. 
Stored gmin». 

Tinea  fusclrunctella - Gornan:     Nestormottc. 
V Cosmooolltan. 

Animal,  verretnble  refuse;   lonther,   seeds,   dried fruit.     This 
la  a  clothes moth  In Austrr.lla  e.nd  Hew Zeniarid;   common 
clothes moth of India, 

Tinea Inpella 
Central rnd Southern Eurooe,  Asia Minor,  Snsrland. 
>Vool,   rues,   warehouses. 

SlUM nlsella -  German:     Rulsenfruchtnotto. 
Northern Hemisphere. 
Tobacco seed,   skins,   dried slants,   flesh,   corn,   grain,   peas. 

Tinea ooslfona 
Tndla. 
Horn. 

Tinea rachys^lla 
Tronlcal Africa  and Asia. 
Domestic,   probably  In «ool, 

Tl_nen r^aliescentella - Snprllsh:    larfrc ualc  clothes moth, 
i-urone. 
Grain,   skins,   wool. 

Tinea nelllonelia -  U.S.:   case bearing  clothes moth«   German* 
Felzmotte. 

Cosmopolitan. 
Wool and other animal fibres.     Can use  silk and  nylon to  some 

extent but   does not   attack clean  silk. 
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Tinea  oersonella 
Europe. 
Stored grain. 

Tinea secalella 
tniroDe. 
Stored prraln,   rye.     Three  generations a year. 

Tinea  semlfulvella 
Surooe. 
fool. 

Tl^nea vastella - French:     Telprne des  cornes;  Gemanr  Gehornnotte. 
TroDlcal Africa. 
Dried fruit,  horn. 

Tlneola blselllella - U.S.:     webblnp clothes noth;   French:   telfrn« 
dos veternents;   Geinan:  Kleldemotte:  Encrllsh:   comnon clothes 
moth, 
Copnonolltan. 
Voolj wool without fat Is not a very satisfactory diet. In 

casein, fish neal, baled human hair, rroats, vetch seed, 
praln,   wheat,   corn,   fur,   floes not attack clean  silk, 

Cne  to four reneratlons  ner year,     Ontlmun temperature  770F. 
E^(?g killed at  320F and  larvae  at  l60F.     Temnerature  ranjre 
17^0-950F.     S(?crs do not  develoo below S0oF.     Ntwly hatched 
larvae  can ^ass throurh  onenlnrs of  ,004- Inch, 

Tlneola walsln^haml - U,   3,:     blaster ba^vrrm, 
        Ig J    ■ 1'^       ■ !   !■      ■— ■—■■■■        ^        ■ ■ « 

Florldn, 
Feeds on wool, 

TlneonsIs theobromae 
United States. 
Cacao, 

Tortilla ylrtrlx 
Sudan (Introduced  In United States) 
Dried s^nna leaves, 

Trachylenidla  fructlcasslella 
Gei^nany, 
S^eds of  Casela fistula. 

Trlchoohaga  abruotella 
Tndla, 
Clothes moth, 

Trlchonhaca taoetzella - U,S,:   tanpstry moth;   U.  3,   official: 
caroet moth^   German:   Ta^etenmotte;   English:   white  tlT> 
clothes moth. 

Cosmopolitan, 
;Vool,  fur,   hair,   feathers,   skins. 
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2i£iia serrrtlllneollp -  U.   S.:    dried  fruit noth 
gestern.United  States. 
?if'7ooSalSlns'   Drunes'     DevolopBont  nbout  ?5g dnys «t nbout (2 F, 

X^rlonyges crldflnln -  U.   S. ;     senltroolcpl «rrnvworm. 
o.  s.   United States. 
S^et nototoes  durlnc curlnfr, 

Coloootorn 

AnobildAo - (rnrr\pn:    PoehkAfer 

An obi um n? er nun 
Hew Zenlf.nd. 
Crusos severe dfmnge  to  spruce  ^nd  rlnu, 

Anobiun -junctatun - U.S.:   furniture beetle;   Germn:  Totenuhr 
^streiffo Holzbohrknfer;  Dutch:  klo^kevert le. 

•'IdoGnrefld -  temernte   rofirlons. 
Infostr.tlone p;onorelly in snrwood; attacks books, nerfora- 

mon of linen cloth; does not "ttrck Zuc^lyntus timber 
in TaannniH.     Develonn^nt  t?-"? years.   

Cp.lynnrdena  capucinus 
Chilo. 
Furniture. 

Cnlvnnadrrus  incises - Australirn;     Queensland  pine  beetle. 
Anstralla,   Queonsland. 
*Vood borer in Ar-ucar^  cunnlnghani   (hoop pine). 

Cnlym^derus oblonrus -  Ü.   3. :    Mexican de-thatch beetle. 
Unltea States,  Ilr-yico. 
Wood borer. 

Eu^nctus oblonn-ua - U.   3. 
Mexico. 
Timber. 

Otorama bibllothecanin 
Trooiconotitrn. 
Books. 

Ilexlcan deathwatch beetle. 

Otoram herbarium 
Ti^nico^oHtan. 
Unholstcry,   books,   corn brooms,   »-ood,   nutneps. 

Cftorana neieri 
Germany. 
In tobacco and othor  stores. 

Catorama ncxicana 
Hawaii,   Mexico. 
Grain. 

76 

• 



Catoram runctulnta 
Southern United States^ 
Corn,   corn noal, . floui'. 

Cztornna tabncl -  U.S.:    Lir^er tobrcco beotlc. 
Holnrctlc and N(?otror)lcnl. 
Tobacco. 

Cator.ona zcae 
En^lr.nd,   B" rbndos. 
Corn. 

Co^lostothua nortlnrx - G-eman:     Trotzkonf 
Pnlaearctlc. 
Stored products. 

Coelostothus  truncatus -  U.S.?    Pine  di^thwtch boetTc. 
Pacific statoa, 
Pino. 

Dorc^tona blbllo^hopun 
tronlcooolltan. 
Books. 

Dorenton?  spp. 
Ironies.' 
Tlnbcr,   books,   napere. 

Ernoblus rnollls 
Cosnot)öTlt',n, 
^Tood borer,   srpwood under bark only;   nnoer;   sulnhlte  ü^ner 

near unb^rk^d wood. 

G^tr^llus  Indlcus 
India. 
Books. 

^strnlius  latlcollls 

Books,   actually  thr r.-pte. 

H-idrobrocnus  carlrntus 
United 5tatos. 
•Vood borer. 

Hadrobreprms  destructor 
Alaska.     '   
food borer. 

Hidrobrogmus  gibMcollls -.U.S.:     Crllfornla derthv-rtch Vetlc 
pacific Strtes,   British Columbia. 
Wood borer,   Dourrlns  fir. 
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HadrobrepTnua  rufir>es 
Palaearctlc. 
Stored products. 

Hedobla  InnerlP.lla 
"    Europe, 

'.Vood borer. 

Las lode ma serrlcorne - 
tarTo 

U.S.:   cigarette beetle^  Italian: 
German:  Kleiner Tabakkafer;  Dutch del.tabacco; 

East Indies;     tabaksboeboek. 
Cosmopolitan. 
Stored tobacco,   rice,   corn,   cacao,   dried fish,   saffron, 

su^ar,   cottonseed meal,   nan perforate  linen,   adults wll 
gnaw put  through various fabrics,  young larvae can 
oenetrate  t^lll,   oncklnfr na^er,   celloohane,   slsslkraft 
T)ar)er.     Stored wax of Cocoa  coronata.   cottonseed,  bean, 
dried flfrs,   cayenne neooer,   plncrer,   dried dates,   orris 
root,   curry powder,   starch,   dried yeast,   oolum,  na-orlka 
turmeric,   spices,   liquorice,   belladonp,  nyretherum T>owd 
cane and  rattan work,   books,   fun wads,   raisins,  uphol- 
stery,   rugs,   tapestry,   silk,   grpln and cereal nroducts, 
copra,   peanuts,   curcuma roots,   rhubarb roots,   ergot, 
stramonium hyoscyamus,   coffee beans,   cumin seeds,  nre~ 
T>ared fish food,   dried bannnns,   nutmegs,   anlseseed, 
num^klns,   tamarind seed. 

Controlled In books by l4o0-i^59 tor six hours.     Develop- 
ment  6-7 weeks  In  tropics.     Killed at  ^CT-l^Cr" In two 
hours,  ft 250F In seven dnys,  1^ minutes at 11K)0F. 
Optimum temnerature 90°,   75^ relative humidity,  minimum 
30^ r.h.,   minimum tenrnernturo 55OF» 

LoelodCiT.n tostacoum 
India. 
Peanut  cnke,   coconut  crkc. 

Kcogpstrnllus llbrlnocons 
Florldr  (Introduced),   Cubn.. 
Books,   especially cloth ond blndlnrr. 

Nlcobl^am crstaneum 
Holirctlc. 
V7ood borer In furniture 

books  In Soaln, 
rsnd yellow pine lumber;   attacks 

0chine T>tlnoldos 
~   Centrnl ^nd South Europe,  England 

^ood borer. 

Cllromerus obtusus 
Bermuda,   United States, 
Drnaglng woodwork. 
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Ollgomerug  otlllnoldcs 
Europe,   North Africa, 
•^ood borer In furniture. 

Plftybreg^iufl  cmindenels 
Canada. 
■Vood borer. 

ftlllnus r>ectlnlcornlg 
Europe nnd  the  Cnucnsus. 
^ood borer. 

^oll^ont^r " U*S':    druc8torc beetle'   Ge™"i:  Brotkäfer 
Cl0^n22tÄi5i5 FluU  ^•^ or c^eln;   coriander seed. 

Ringer,   lenthcr,   flour,   Ice  crcan nowder.   prPln «nd 
tVZi1 Droductf»   ^oks;  bc-nboo and n little dim««  to 
a^7'Si'lQSrimRy Rttr^tant;   onion seed,   lettuce 
bnn^.t    ^f 8 g?0d8'   drled D:Lpnt8'   rtwrt»rt»    chnnomlle, 
w.      i liquorice,   pepDennlnt.   breakfast foods,   dried 
s?r?chn?ne!d ^   Ch0Colpte'   ^^   ****•>   **S*. 

Development  66-230 days;   optlnun tenoei-ature  790-32^°. 

Trygonltyg carpinl 
iuroDe,  Asia Minor. 
House  roots. 

TryDo^itys sunctatus ~ U.3.;    wcstorn doath-atoh beetle, 
a.   «.   btates and Rocklon, 
Tlnber. 

Cosraoriolltnn. 
Wood borer,   or.k    billow.    Requires at least  S^ moisture 

part^TbuUdinps^ ,,'00d;   ^^^ f0Und ln the lo-r 

Xyletlnus T>oltPtüs 
United ätates. 
Timber. 

Anthlcldao 

Anthlcus rustr^lls 
Australia -  very  rare. 
Dried pears. 

Anthlcus cleans 
AustnUa. 
Stored wheat. 

Anthlcus floralis 
Cosmopolitan. 
Water chestnuts,   wheat,   dried fruits. 
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Boetrlchldae 

A.iTohlcerus  anobloldes 
Arabia,   Iraq to Indo-China. 
Wood borer,   timber,   banboo,   tent pegs. 

AnphicerMB blneculatus 
Ilediterranean region. 
'.Vood boiler,   also  In lead. 

Anrshicerus comutus 
Neotropical,  Hawai1. 
Fence posts,   stakes. 

Annhiceruf? hamatus. 
North Tuneri ca. 
'7ood borer,   oak. 

■ 

Aoate wonach us     . •..«%.,. 
 Germany,   Tropical Africa,   Hedlterranean recion,  Antilles. 

Dried bananas. 

Aoatides fortis . 
Southern United States. 
Mesqulte wood. 

Anoleon edax 
iHdla and Indo-Chlna  to Java. 
Timber. 

Bos try chopl it es- comutus 
Africn,  Uadof-ascar,  Mauritius. 
Tinber. 

Bo8trychor>lite8 productua 
Coin^o to Sierra Leone. 
Timber 

Bostrychortsis bengalensis 
India. 
Timber,  bamboo,   tent ^oles and oeps. 

Bostrychopais  .lesulta 
Australia. 
Lead Cables. 

Bostrychortsis oarallela 
India to Fomosa and South to Java. 
Timber,  bamboo,   tent r^oles and pegs. 

Bostrychua  carruclnus 
^uror^e,   South Africa,   3.   f,  Asia. 
Wood borer,   rare  in oak;   lead to lU- ran thick. 
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BosSrlchus  cylindrlcus 
NPW South '^nles. 
Dprmpres  telephone cables,   tinbtr. 

Calopertha  tr»nc»tulo 
In^lfl,   North Africa. 
Fuel 'vood. 

Dinorierus blforeoiatus 
"TroDlcopolltan. 

In amps,   cassr.va,   derrls,  frrnln,   flour,   timber. 

Dlnoderus brevlg 
"TndTa  to Fhlllonlnes,   Sunrt« Is.,   Janaica. 

Banhoo,   furniture,   tlnber tent pins. 

Dlnoderus distmctus 
Phlllpnlnes. 
In dried roots of Jatrorhlza nalnnta. 

Dlnoderus favonius 
India,  Assan,   Indo-Chlnn,  Audamnus. 
Tlnber. 

Dlnoderus nlnutus - U.S.:    banboo borer, 
oouthem United States,   Troolconolltan. 
Occasional  In drupe,   fenlces,   tobacco,  p-ralns,   etc,,   rattan 

rice,   derrls  roots,   attacks sone  snecles  of bamboo, 
cotton poods  crnted In brnboo,   corn,  plnper,   cncflo! 
chestnuts,   dried bonnnas. 

Dlnoderus oblonroimnctatus 
French öulnen. 
Dried sweet potatoes. 

Dlnoderus ocellarls 
~5ümn,   Indo-Haloyn,   ksnnm.  India,   Ceylon. 

Banboo,   teak, 

Dlnoderus norcellus 
G-ulnea. 
Dried s^eet potatoes,   rnffla. 

Dlnoderus st). 
"Mauritius (inocrted fron Indo-Chlna). 
'Vood. 

Heterobostrychus aegunlla 
indla to Phlllpnlnes. Mrdngracar, United States (in box 

boards from India), linUritlus (introduced), Bhutan. 
New Guinea. * " 

^ood borer, boring from  wood into tin (so-called) 
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Heterobostrych'is  brunneug 
Africa,   flfldaprnßcar. 
food borer. 

Heterobostrychus hamrtlpennis 
India to Indo-Shins,   IlFdafaacar. 
Timber. 

He terobostrychug nlleatus 
India to  the PhilIpr1nes. 
Rare,   In stores;   tlnber. 

Heterobostrychus unicornIs 
India"   Indo-Chlna,  Hadafrascar,  Assan. 
Hare  in timber. 

Illcrapate punctlcollls 
G-emany,   South Anerlcn,  Antilles. 
In wood. 

Mlcranate breslllensls 
South Anerlcr»,   Urucruay,   Brasil 
"Vood borer,   also  In. lend. 

Folycaon stoutl -  U.   S.:.   Black volycnon. 
western United  States. 
Wood borer,   furniture. 

Prostenhanus  nunctatus 
North Anerlcn,   Öentral Anerlcn. 
^ood borer,   oak. 

Prostenhanus  truncntus - U.S.:  larper rroln borer;   Geman: 
groase  Kornbohrer, 

California,   Brffsll. 
Corn,   edible roots,   tubers,   '"ood,   crelns. 

Peoa dubla 
"TIedlterrancan region. 
Attacking books. 

Psoa viennensls 
~Üentral Eurooe. 

Dry wood. 

Hhlzonertha donlnlca - U.S.;    lesser pjraln borer,   woodbui?; 
Gerraanl     öetrelde-Ka^uiiner. 

Cosmo-oolltan, 
Stored piraln,   flour,   leather,   wooden ware,   rice, . cassava, 

a library nest]   stored drupe, .naner,   shin and amy 
biscuits,  bookblndlnra,   corn,   Lonchocarpus  it),,  nith 
helnets nade with  flour paste. --—--» 
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Egg to adult about on*? nonth In  sunnor.     Tiay be killed In 
1 nlnutes nt 112ÖF and at 1^60F;   ootlnum  temperature 
about  950F,   nlnlnun about  600F.     lünlmum noleture  less 
than Z% In grain. 

Hhlzooertba hordeai 
Pömosa. 
Grain. .   . 

Scob'   la deellvis -  U.S.:   lend cable  borer. 
Western United States. 
Bored throutrh a four layer asphalt  roof with a  cap sh^^t 

of mineral surfaced roofinrr   l^ftd aerial  cables;  wood 
borer;   thin sheets  of copper. 

Scobicia oustulata 
Mediterranean region. 
Borinpr into lead f^as DIT^C. 

Sinoxylon anale 
New Zealand,  Palaeotropics. 
In tent oegs,   dorris root,   enssavn  roots. 

Sinoxylon ceratonlae 
Senegal eastward to Red Sea. 
Lecruolnous  tinbers. 

Sinoxylon conirerun 
TroDico^olitan except Australasia. 
Cassava,   timber,   lead. 

Sinoxylon erassum 
India  to Indo-China  south  to Dutch East  Indies. 
Timber,   tent pins. 

Sinoxylon indicum 
India,   Burma,   Iraq, 
Tent pins,   small '"ood. 

Sinoxylon mplaccanum 
nialnya. 
Derris. 

Sinoxylon pubens 
India. 
Timber. 

Sinoxylon purrnax 
■ II       ■ IM ■ ■  ■ » ■ ■ ■       ■ 

Indie. 
Timber, tent pins. 

Sinoxylon ruficome 
Senegal to Sthlo^io end south to the Cape. 
Borincr into lead nerlel cables. 
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V Derrls roots. 

Slnoxylon senegalense 
3eno gcrable, Epyot. 
Wood borer. 

Slnoxylon eexdcntgtun 
Uedlterranean region, 
^ood borer,   also In lend. 

Slnoxylon Sudanicum 
"     Indln,   North Africn. 

Tlnber,   tent pins. 

Sinoyylon tlgunrlura 
India. 
Timber. 

( 

Tetra^rlocera lonplcornls 
Central Amerlcf; pnd~5ntllles,   Columbia,   Venezuela, 

.^ood of mora. 

XyT ion adustuip 
South Africa,   West Africa,  Hndntrascar. 
'Vood borer. 

Xyllon cyllnr'rlcun 
"^   AusträllÄTj   Tasmanl/». 

Wine  casks. 

Xyloblope bosllare 
United States,  England  (Imoorted). 
food borer,   ash,  hickory,  persimmon,   contlnuoub. 

Xylosertha crlnltarsls 
Woet Africa,   Uganda. 
Wood borer. 

Xylo^erthe plcea 
Sudan,  Madagascar,   tropical Africa,   Brasil,  western 

Mediterranean. 
Timber,  bamboo, 

Xylopertha sp. 
Australia. 
Lead Cables. 

Xyloperthodes nltldioonnls 
Senegal to Kenya and Angola:   S.  E.  Africa. 
Timber. 
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Xylopsocus  Cflpuclnua 
Troplcor)ol 1 tnn. 
Wood of morn,   derrls root. 

Xyloosocus  glbblrollls 
Jew SofTtn 'V^lcs,   Wcw Gu 1 nea. 
Bores  Into lead, 

Xyloosocus aellatus 
Et\Bt and South Afrlc«,  liadngnscar. 
7ood borer. 

Xylopsocus radula 
India,   Burma,   Ceylon,   Sumatra. 
Timber. 

Xylothrloa flavlnesi 
Phlllnnlnes,  ITndaprnscnr,   troplcnl Asia. 
Derrls  roots,   timber. 

Xylothrlps rellprlosus 
Hawaii,   Polynesia,  Austrrlasln. 
In oosts of Cynometra.   aerrls  root. 

Bunrestldae 

Buprestls r»urulontn - U.3.:     Golden bu^restld 
British Columbia,   Pacific States. 
Timber. 

■Bunrcstle  fasclata 
Tcmoernte North Amerlcp. 
Timber. 

Buprcstis J^TDonensls 
Japan. 
Lend, wiping. 

Buorestis laevlventrls 
N.  If.   United States. 
Old loprs. 

Bunrestls  ruflpes 
United    States. 
In various  timbers. 

Chrysobothrls octoc^la 
o.  I.  United States. 
Posts. 

Chrysochroa  sp. 
India. 
In plywood. 

2^5 



Chrygoohnnn pl^cldc 
C^llfornlR. 
Conlferoue  timber. 

Frognherosi p.urr.nt:loplctu3 
Queonalnnd]   New Cnleöonl«. 
Emerges fron lope /».nd timber of hoop^lne. 

Tr^chykclo  eoo. 
Western United States. 
In coniferous  rood. 

Ol.indrldae 

Ccilandrn llnearla - Gernnn:     Taraarlndenfruchtruasler. 
West Indies,   Brasil,   Florida. 
Tannrlnd uods. 

Cnlrndra granprla - U.S.:    granary weevil;   Soanlshi  gorgojo; 
5e rma n:'    kornkn f e r. 

Cofinooolltan. 
In stored grnln,  ginger,   chufa,   corn,   rice,   scorns,  buck- 

wheat,  gr*ln,   currants,   figs.     Cm eat out through 
kraft paoer. 

Ootlmura teraoorature  Is  770F and 93^ relative hunldlty;   nor 
rapid development 35 days;   no maturing of Inrvpe below 
kk'% relative humidity;   no development pnd high mortallt 
below 500F;  Klnlnun In whert  9^;   2-3 generations per 
yenr In grain In Gernnny - 29 days Rt ?.10F;   establlsher" 
north to Stockholm;  nny survive r  summer '"Ithout food; 
killed Rt 131 F In 30 minutes;   adults will  survive uo 
to six weeks at 310F. 

Colandra oryzoo - U.S.:  rice weevil;   South African:    mnlze 
weevil;  German:  Relsk^fer;  Australian:   common grrln 
weevil. 

Cosraooolltnn. 
Stored com,   sorghum,   rice,  mncaronl;   nlso In fields; 

oeanuts,   cassava,   dried s^eot potatoes,   oflts,   dried 
bnn^np,   can eat  through krnft rjnoer;   coorn,   soybenns, 
oeas,   taolocn. 

Relative humidity below 36^ and above 56^ very unfavorable 
to the  Insects at  200C;   egg to adult under favorable 
conditions 6-7 weeks*   female bores ovluosltlon hole  Pit 
beak;  killed at 1220F In 2 hours ftnA at 1^00F In ^5 
mlnules;  killed at 1}1ÖF In 30 minutes.    Minimum mois- 
ture  in wheat about  ±0%]   In corn g^;   Is killed In 
pbsolutely airtight containers*   no reproduction below 
550F;     Ootlnura temperature  gll0F;  may survive a summer 
without  food.     Not  established In Sweden. 

Calandra snsekll 
Jar» an. 
Rice. 
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Llyocnlnndrn elongntn 
Jnp in. 
BnnbOOf   flour,   mncnronl. 

Cnrabldno 

H-rp^luP  nifloeB 
KolArctlc. 
A nuisance but not doing dr.mp.ge -  seed o«ter. 

Plochlonus pollens 
Cosnopolltfln. 
Nutmegs. 

Cernnbycldr.e 

Acnnthoclnus aedllls 
Forthern Europe,   Siberia. 
Coniferous wood, 

Acolcsthes holoserlcea 
India to ±ndo-Chlna and lialnya. 
Dead wood. 

anbeodontls trlstls 
New Zealr.nd ^ natl ve) 
Danages tlnbcr In bulldlncrs. 

A^enun strlatlnun 
FnToorrctlc. 
Coniferous timber. 

Brothylus consporsug 
Pnclfle States. 
Prrtly sensoned ash. 

Callldlun antennatun 
United States, British Columbia. 
Sapwood under bark; buildings In British Columbia; under- 

ground lead cable. 

Cnllldlum vlolaceun - Gcmnn: Vellchenbock. 
Palaenrctlc. 
S?pwood under bark, "»ooo'vork of coniferous wood. 

Chlon clnctus 
Eastern United States. 
Partly seasoned hickory lumber. 

Chlqrophorus annularls 
Jnoan mnd India to New G-ulnea. 
Dry benboo. 
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Crloceohalua  rustlcus 
Europe. 
In coniferous  timber. 

Cyllene  caryae 
"united States. 
Partly seasoned hickory. 

Dlhammus elonpratus 
India,  Burraa. 
Dead and felled wood. 

Dtorthus clnereus 
^est Africa,   Slam,  Mauritius. 
Felled trees. 

Sburla quadrlfreminata 
North America. 
0akhorldßbly Contlnuous'   rare'   oerforatlnp: lead nlpe  In 

5rP:gtea fober - Oerman;    Mulmbock, 
aurope.   Worth Africa,   ^est Asia. 
In old pine  floors. 

Sr^a^ splculatus -  U.S.;     splned nine borer. 
British Columbia,   Western United States, 
■rood of Douglas fir. 

^racllia mlnüta 
holarctlc. 
In wicker,  willow. 

Hylotruoes by.julus -  U.S.:    house beetle,   oorter beetle- 
German:Häüsbock. ^^CUA«, 

Kolarctlc. 
ff00?p«Srn?%oir!fr8 coniferoue sapwood, not In oak. attack, 

lead   tele^hone cablft8 l" Spain; has ^enetratid 1/6" 

Controlied by heating buildings to about lko0F  for a few 
hours, develonment H^ years; can use wJod at 7IA01I- 
ture. 

Letatldea brevisennls 
Central and Southern Europe. 
dicker bottle  covers. 

Leptura rubra - 3eman: Rothalsbock^ 
Palaearctlc, except Qreat Britain. 
Timber, 

Lor)hoT3oeura tlmbouvae 
Brasil. ~ 

^ In tamarind seeds. 
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Moraderua gtlrrna 
Continental Weotroolcs. 
Perforates lend sheathing of aerial cables, morr wood. 

• 
Morlura proteus 

77estcrn"TTorth America. 
Sapwood under bark. 

Mesosa Indlca 
India. 
Sapwood of logs,   dry stlc!:s. 

Monochamus  confusor 
"""   Europe. 

Lead. 

Nocyaalls Indlca 
India. 
Dry wood. 

Neoclytus  caprea 
Nortli America. 
Probably continuous  Infestant  In timber. 

Neoclytus crythrocenhalus 
North Arne rl ca. 
Probnbly continuous  lnfest~nt  In timber. 

Neoclytus  rufus 
Trinidad,   Vcnezuela. 
HorQ rood. 

Oenc  costata 
5.  E.   United States. 
Pine  rustic work. 

• 
Cone  rlPlda 
^Tastern United States. 

Cypress and Juniper rustic work. 

Ocme  strangulate 
S.  E.   United States. 
Cedar ond Juniper rustic v/ork. 

Orthosoraa brunneum 
Eastern United StPtes. 
Timber. 

Parandra brunnea  . 
Tastern United Strtos. 
Chestnut -nolcs. 

• 
Perlsaua taetus. 

Assam - Java, Indo-Chla^. 
Derrls roots. 
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Phynfftodcs dlnldlntue 
United Stntes. 
Coniferous  logs. 

Phymatodeg llvldum 
Southern Eurooe,   North Afrlcn. 
Wicker. 

Phyrantodes  tcetnoeus 
""   Kolarctlc. 

Onk wood. 
• 

Prlonus cnllfornlcus 
Western North Amerlcr». 
Dccaylncr bridge timbers,  bnls«m fir. 

PtoroloT^hia aclnnura 
Url^yn. 
Dcrrls  roots, 

Pyrrhldlua srangulneua 
Europe. 
Lend. 

Smodlcua cucuJlforne - U.S.:  tint oowdemost beetle. 
North Amerlcn. 
Continuous  Infestnnt  In tlnbor,   rwre. 

Sohenostothug taslel 
Eastern United 3tntes. 
Dop.d wood. 

Stron^tlun b^rfa"tun 
Polneotronlos. 
food of various kinds. 

Stromatlun fulvun 
Tro^lcopolltnn. 
Furniture,   timber. 

• 
Strorrtlura lonp;lcome 

Pp.loeotroolcs,   oxccnt AustrolPBln, 
Tlmbor In buildings,   furniture.     Develonment  2-3 yenrs. 

TctroT>luin rabrlell 
Surory;, 
Lend lining of wooden vnts. 

Tetroplum.castaneum 
Pnln.op'rctlc,   excGDt Enpclnnd, 
Spruce. 

Trachyderes  succlnctus 
Ncotro-nlcal. 
iiora wood. 
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'rfigosonp, harrisli 
flountalns of unl 
Dead wood. 

ted States. 

Clsldae 

Cls oygnaeus 
Surooe. 
Ginger (abnormal habitat). 

Clerldae 

Corynetes caeruleus - &eman:    blaue  Fellkafer. 
Cosmooolltan. , ^ „♦.    4 «„„«+•«, 
Bones,   skins,   dried fruits,   p-lue,   bacon,  meat,   Insects. 

Necrobla mflcollls - Oeinan:  rothalslge Kolbenkäfer. 
"    Cosmopolitan. -^ ^*«*.    -4.4.«„«+Ä^ 

Salt Provisions,   lard,   suet,   cheese,   salt fish,   attracted 
to decaying animal natter,   especially rancid fat. 

Necrobla ruflces - U.   S.:    conra beetle,   red-lepeed ham 
 ^''Beetle;   Se'man:   rotfuttlfft  Schlnkenkafer,  blaue 

Schlnkenkefer. 
Cosmooolltan. , 
Rice bran    neat,   currants,   cassava,   raisins,  bacon,   sKins, 

cheese',  kernels of  oil naln,   fish,   flfff,   dried e^p: 
yolk,   sllkwom cocoons,   raw silk waste,   attracted to 
decaying animal matter,  especially rancid fat,  bone 
meal,   co^ra,   cacao,   slices,   dried fruit,   figs,   salt 
fish,  ham,   oats,   corn,  dried nllk,   stoarlne  candles 
dog biscuit,   nutmegs.    Develoonent In warn weather 3^ 
days. 

Necrobla vlolacea 
Cosmopolitan. ■ 
Attracted to decaying animal matter, especially rr.ncld 

fat,   salt TjrovlBlbns,  lard,   suet, cheese. 

C-oetionalpus scutellarls 
 Central nnd South ^urone,   ^cst Asia,  Afrlcn. 

Detrltlvorous,  nerhaos not a household Insect. 

Opllo donestlcus 
Süror^c and North America. 
Normally a nredator on other Insects but the larvae may 

gnaw wood, 

Tarsostenus unlvlttatus 
Cosmo-oolltan, 
This may be only a orodator on wood borers, detrltl- 

vorous In various floods. 
• 

Thancroclcrus buque t 
India, "China,  East Incles. 
Rice,   cacao,   ginger.     This  smccics is probably predacious 

231 

■ 



f 

Colydlldne 

Bothirldoree  qndrewesl 
Halaya,   East  Indies,   Burma. 
Derrls» 

laim.ldlua ovails. 
United STtates,  Europe,   Japan,  East Ingles. 
Hare,   in stores of rice,  hay,  etc.,   dried aonles,  Aleppo 

galls,   corn,   wheat. 

Ochollssa humerails 
Tldesuread In Old World Tropics,   Pacific Islands. 

ThaunaT>hraptus karantsensls 
United States,   Epjyt>t 
Rice. 

Cryntophapidoe 

Atornaria atricanilia 
Suroce,   Siberia. 
Flps". 

Cryotopharus acutanfrulus 
Holarctlc. 
In houses and cellars, actually a feeder on mold snores; 

in grain, tobacco, hides, furniture. Development 30 
days. 

Cryntonhafrus afi'lnis 
Europe,  liadelrs,   North Africa,  Australia. 
Granaries;   dried fruit,   raisins. 

Cryptoph^ffus cellaris 
Holarctlc and Peru. 
Her.pl barley,  raisins,   nea-meal,  grain;   in granaries, 

mil^s;   beehives,  bread,  dried fruit,   rico. 

CryptophAfrus croceua 
~    United Statos. 

Stored apples. 

Cryptophagus dontatus 
Europe,  undoira,  Japan. 
Flour,   (üried frait,   raisins. 

Cry^topharcus  iietinpruendua 
'Europe,   North Africa. 

Granaries;   dried fruit. 

CryptophntTus fowlerl 
Europe. 
Grrin products. 
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I 
Cryptoohnrus  inscltus 

United Statos. 
Rnlslns. ( 

Cryptoohffgus  pallldus 
Aurooe.~ 
Barloy. 

CryptophapuB plloaus 
Europe,   Jnpan. 
Firs;   corks In wine  cellars. 

Cryntophaprus sr.glnatus 
"   Europe,   Nortn Araorlcp,   North Africa. 

HOPS,   rrlslns. 

Cryptophngus scnnlcus 
Europe. 
Grain,   dried fruit,   figs,   dried pears,   raisins. 

Cryptoohagus valldus 
Europe,   Qroenland. 
Rnlslns. 

Honotlcus  crllfornlcus 
Europe,   North Ancrlca. 
Dried fruit.   Jam,   cor^s,   bread,   encao,   FPICO. 

Honotlcus rrerraanlcus ( 
Northern Europe. 
Moldy bread. 

Cucujldae 

Ln.cnophlocus  a tor 
Europe,   Horth Atlantic Islands. 
3rnn,   flour. 

Lrcraophlocus  faaclatus 
United State•. 
Bites workern  In saw nlllp,. 

Lnp^ophloeus ferruginous -  U.S.:     Rust-red frraln beotle. 
Coiäraopolltan, 
Grain,   raisins,   oil  seeds,   cassava,   dried fruits,  bean 

cakes,   cacao,   chillies. 

Laemophlocus  Janetl 
England,   3eTplan Conpo,  Mndapascar,   India. 
Grain,   rice,   cottonseed,   flour,   coconuts,   cacao.     Fly at 

dusk only,   will bite nan,   larvae  coprophaf^ous,   rdults 
carnivorous, 

( 
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Lr.omorjhlorus ninutus - U.S.:     flrt t^raln beetle. 
Cosnopolitnn. 
Stored grain ^nd flour,   nttneks the  germ osoeclnlly,   not 

n nrinnry peat  of uninjured grnln,   rice,   nutraegs, 
filberts. 

Development 5-9 weolcs. 

LppTiorihloeus laodeetua 
United States. 
Hemoseed, 

Lflemoohloeus DUSIIIUB 
J«r)nn,   Spraoa,  Utlnyp,   Euro-ne,   United States,   Bumn, 
Qrnln beetle,   conrr. 

LoenoDhloeus turclcus 
Üorraooolltnn. 
Conr«,   pr^ln,   c^cno,   snlces,   dried friiltB,   nutmegs, 

chillies. 

L^cmotmetue rhlzoph^poldea 
Gomnny,  Africa,   Ceylon ond Fomosr  to New Guinea. 
In stored rice. 

Curcullonidae 

Aplon crotalprlae 
BrasITI 
Crotalavia  seed, 

Cauloohllus latinnaus -  U.S.:    broa^-nosed gr^ln weevil; 
Oemanl    breitrüseilige Kornkäfer. 

Westom Henisphere  «nd Europe. 
Breeds  in fields ^nd in stored grrin,   cannot attack whole, 

hard,   rino grain;   acorns,   svoc^do seed,   sweet potatoes, 
corn,   ^asheen roots,   ginger.    Egg to odult about  1 
month in sunner. 

Chnlcodemus nnrulicollia 
Brasil. 
Beans,   probably not  normal  in stored leguminous.seeds, 

Cossonus p»rallolopipedus r Gormnni     Rindennissler, 
Europe. 
'.Tood in damp situntions. 

Cossonua  suturalis 
Tropical and  south Africa,  Mad^gnscar,   Seychelles. 
Stored sweet potatoes. 

Cylas  fornicarius -  U.S..:     sweet potato weevil;   Cuba: 
tetuan del boniato;   Puerto Rico:  gorgojo de la batata. 

Widespread. 
Stored s^cot potatoes. 
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Dryotrlbufl mlnetlcus 
^    S.   S.   United States. 

Along the  coast  In old boards. 

Eremotes oorcntus 
Surooe. 
In spruce,   beans,   floor boards, 

Oononotus angullcollls 
Cuba,   Florida. 
Old boards,  etc.,   on sea coast. 

Hexarthrum ulkel 
I. E.  United States. 
Damages buildings. 

Fselactus spadix 
Europe,   florth Africa,  Eastern United States,  Australia, 

New Zealand. 
Wood borer,   floor boards. 

Rhyncolus cullnarls 
EaTrope. 
Infests oerlodlcally dannened wood,   es'jeclally floor 

boards. 

Snerinologus ruf us 
Brasil. 
Cacao. 

Stenosoells brevls 
SaRtern~"Unlted Sta te s. 
In rotten wood,  a secondary Infestnnt, 

Xenoonema aplnines 
New Zealand. 
Lives In kauri timber. 

■ 

Dernestldae - Oeman:    Swckkafer. 

Aethrlostoma glorlosae 
Java,  Jamaica,  India. 
Horse hair. 

Aethrlostoma undulata 
liadagascar,  ilaurltlus,   India,   Dutch East Indies. 
Coconut nress cake,  wheat. 

Anthrenocerus australis 
tnrland,  Australia. 
Hides,   flah meal,   flannel,   dried milk. 

Anthrenus cnucaslcus 
Transcancasla,  Austria. 
Dried Insects. 
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Anthrenus  fngcintus -  ü-eman:    Polsternöbelkafer 
Eurooe,   Ecst  Indies,   Middle East. 

( Horn,   brushes,   wool,   leather,   skins,  hair,   dried neat 
and less readily  cotton,   silk,   artificial  silk 
sponges,  dried cheese,   stored clothlnfr.     Ontlraum 
temperature about S50F;  e^gs do not hatch at 10^0F 
high mortality below 6g0F. ' 

Anthrenus fuscus 
Europe,   North America. 
Not economic In Germany;  much prefers Insects to wool- 

rare;   life  cycle as  In A.  museorura. 

( 

Anthrenus  nmscorum - German:    Museumskafer. 
New Zealand,  Holarctlc. 
In museum collections,   much orefers  Insects  to wool 

Attacks books,   skins,   Develooraent  7-1^ months 
hibernates ne larvae.    Not common In Germany/ 

Anthrenus  nebulosus 
Ö.  Bras11,   S.  Eurooe. 
Bone,  horn,  dead insects. 

Anthrenus pirmlnellae 
Gflrabia,   Javi,  Jnnan,  Auf?trplla,   Pnlnenrctlc. 
In Germany,   occasional  in dwell;np-s,   nrefers wool-   drl"d 

fish,  horse hnir,   plush.    Life  cycle about n ye^r 
mostly hibernatlnp: ng ndylts. ' 

Anthrenus  scrophulwriac -  U.  S. :     common enmet beetle- 
German:    KnbinottkHfer,   Tenpichknfer. 

Cosnooolltan. 
The  chief pest of woolens nnd furs  In Germany,   rrmarently 

more  often associated with caroots  In North America« 
also  In flour;   adults commonly found outdoors on 
various  flowers.     Life cycle armarently annual,   the 
insects overwintering PS mipae or young adults in the 
north temperate  ^one. 

Anthreuus vorbasci - U.S.:varied enroct beetle;   German: 
Wollkrautblutenkafor. 

Cosmopolitan. 
In Germany mostly in dwellings nnd wprehouses,   silently 

prefers dead Insects  to wool.    Back says  this mrfy be a 
seed-eater;   rice,   all materisls of animal origin    silk 
corn,  grfiln,   seeds    flour.     Dormant below 390p.   'Life  * 
cycle 6* to 12.months,  hibernates only in larval  stage. 

Anthrenus vorax -    U.S.:     furniture  caroet beetle. 
Eastern  United States,   India,   Sudan." 

iw!!al^,   f^at*!ers.  horn.   silk,   vegetable  fibres stainer 
with excrement,   dried cheese,   glue  in bookbindinKs 
upholstery. B ' 
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Attagenus alfieri! 

Drucr shop. 

Attap:enus byturoldes 
"TasHlcenti • 

Flour,   bran,   wheat,   corn,   rice,   leather,   dead Insecue. 
Survives down to 4o0F. 

Attagenus  .laoonlcus 
Japan. 
Dried Insects,  wool,   occasionally silk.    One generation 

per year. 

Attagenus peillo - Oernan:     gefleckte Pelzkäfer. 
Holarctlc. 
Furs,   woollens,   grain,   textiles,   dead Insects,. flour, 

groats,   casein,   dried egg yolk,   smoked meat,   smoked 
fish,   may attack.bolting silk of four mills. 

Attagcnus nlceus - U.S.:  black carpet beetle;   Geman: 
schwarze Pel.'kafer. 

Holarctlc,   Cosraonolltan. 
Attacks  raw silk,   wool,   seeds,   grain end  their products, 

hair,   fur,   feathers,  horn,   dried meat,   casein,   dried 
milk,   silk-worm cocoons,.rice;   may perforate  cartons 
and other containers;   leather,   cayenne oeooer,   beans, 
peas,   paper,  books,   silk. 

One-third* to two generations r»er year.     Dormant below 
500F;   optimum temperature  75-790« 

Attagonyis nl^bejuo 
Hawaii. 
Wool. .   . 

Dermestes cadnv^rlnus - U.S.:  Incinerator beetle;   Geman: 
Aassocckkafer. 

Coaraopoiltan. 
Dried fish,   cheese,   copra,  hop; bristles,   dried mushrooms, 

dried Insects,   silk,   leather,   'vool,   cacao,   ginger. 

Dornestes carnivorous  - German:  pncrlkanlsche  Soeckkofer. 
Cosmooolltan. 
lioat,   cacao,  hides. 

Dermestes coarctatus 
Jaoan, lianchurla. 
Dried Insects,  bean cakes. 

Dermestes, I'rlschl - Germnn:     Frlschs  Speckkäfer. 
Idcspread. 

Dried meat,   silkworm cocoons,   sponges,  hides,   smoked meat, 
dried cheese,   dried fleh,   wool,   dog biscuits,   cowries. 

Develooment  31-32 days  at 2S-300CI   up to 6 generations 
per year. 
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Dermestes lardarlus -  U.S.;   larder beetle;   Gernan;   gemeine 
Sneckkafffr. 

Cosmopolitan. 
Dried crabs,   skins,   oeanuts,   chocolate with ouffed rice, 

salt pork,   sponges,   can penetrate 0.2 mm lead In k hrs. 
and tin In 3^ hours,   but not Al,   2n,  brass;   prefers 
han,   bacon,   cheese,   neat;   lard and fat avoided;  dried 
fish,   beeswax,   leather,   grain, products,   nuts,   dog 
biscuits,   cacao,   nutmegs,   dried pears,   tobacco;  will 
bore  Into spruce for punatlon. 

Development  32-5^5 days;   ontlraum teraoorature   640-6S0F, 

Dermestes murlnus 
FnTäeärctlc. 
Skins,   furs. 

- Geman:    mausgraue  SneckkMfer. 

Dornest os 
Europe, 

oblongus 
Chile. 

Hides,   raw silk waste,   sisal. 

Dernestes neruvianus - Geman; neruvlanlsche Sneckk'äfer. 
South America,   Central America,   South Africa,   Eurone. 
In snruce,   cacao»,  neat,   can penetrate 0.2 mm lead In 

four hrmrs and tin In 3r) hrs.,   but  not Al,   Zn,   brass. 

Demcstcfl  sn. 

r Noodles. 

Dernestes undulatus 
Tashkent,   Mediterranean  rerlon. 
Silkworm cocoons. 

Dernestes 
Janan. 

vorox 

Animal matter.     Devclooraent about 90 days. 

Demcstos  vulnlnus -  U, S. :     hide beetle; 
South African:     skin beetle. 

Geman:   Dornsneckkaft 

Cosmopolitan. 
Raw hides,  bones,   offal, cacao,   mest,   checEe bristles,   gl^ 

nrefers hldei smoked neat,   dried fish,   cowries,   tobacco; 
and pklns;  bores  Into soft wood for pupation. 

Development 5 wcki to E months;  un to 6 generations r>er 
year.     Development ^2-46 days at g2^-S60F.    Hides nro- 
toctod by storage at U-0oF or lower. 

Entomotrogus megatonoldes 
liexlco,  Europe. 
Dead Insects. 

( 

Sucnocerns anthrenoldes 
Hawaii, Hexico, Panama. 
Seeds, corn. 
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Meratorm ynrla 
Jnnan. 
Dried Insects. 

Orohinus  aethlops 

Tobacco seed,   alto cloth.binding of portfolios. 

Thvlodrlas contrnctus - U.S.:     tlssuo naner beetle.. 

IS'oAoer,   silk,   chicken feathers,   fish meal. 
Development very slow. 

Trlnodes'hlrtuj . 
JfiDnn, Ä ^4.4--, »^ n vpnr    overwinters ns AnimAl natter.    One p^ncration r^er yenr,   overwm 

larvn. 

Tropoderna grnnarlum -  Indian:    Khanra. 

iJS^^lllled^n 30 ScSndsnat l8gJ -nd  In 5 hours 
at I220F.     (This Irst  flfurc  Is douStful.) 

Trogodcma Inclusun  . 
 United States,   turo^c . nnor 

G^aln;   omnlvowuB.   .Lethal tennerrture 119 F. 

Troroderma omatum - U.   3.:     large  cabinet beetle. 

-l^^ricn^r'^nrTeeds.     Ctlnun ten^r.t.re 
fe90F. 

1 rone. 
Trorodemr. sternale 

seed,   silk,   cayenno pepper,  peanuts. 

TroP'oderma tarsalc T-r2ilntH?7n-rad Stntos,  »«Btern Euro«. 

^^•d^Ä.fSi ^r.   cn^or te^ns.  ^nut .ross 

UmfbM«  survived 188^ days without  food. 

Trogodemn. tricolor 
Yaman,  Holland. 
Peanuts. •   • 

Trorodema vers_icolor - U.S.:    varied  cabinet beotlc. 

Flour^bran11,wheat,   corn.   rice,   leather,   dead Insects 
suk-flower seeds,   rusks,  wool,   sllkwom cocoone;   In 
dried milk plants. 
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Host nctlvo r.t 77°-S60F    nlnlnun for devolo^raont 530F'. 
Iclllcd r.t I37ÖF in 1^-15 ninutos. ^^     ' 

Endonychldae 

Uycetrcn. hlrta 
'    Cosno^olltnn. 

On moldy rnnterlals;   corks In wim   cellnrs;  grpln. 

Lrnp-urlldno 

Hirrnxonotha kirschl -  U.S.;    Mexican «win beetle. 
North Anerlc,   Central Anorlcq,   Eurorxs. 
Stored grnln ?»nd nllled cereal products,   corn    edible 

tubers. 

Lnthrldlldnc 

Adlstenin  rlleyl 
Peru" 
Ncnnl bp.rley. 

Adlateniln  wntsonl 
Europe,  ItoAeim,   On-rlee,   Afrlcn,   North A-nerlc^.   South 

Ame rl en. » 
On several raoldy substnnces. 

Crrtodere  "TEMf. 
Europe,   North Afrlcn,   North Ancrlcn. 
In ground corcrls,   dmrs. 

C^rtoderc ^eionl 
"uronc,   ^oot  Indies. 
Tobacco. 

C^rtooerc  costul^tn 
Euronc,   Jn^n,   North Ane rl CP . 
In flour,   mrc^ronl,   drups,   etc. 

Cfrtodorc elognns 
euronc,   North Afrlc«,   North Anerlca. 
Housoe. 

CTtodere  clongnta 
Eurone,   North Africa. 
Hou so s. 

Cnrtoderc  filifornils 
Europe, "^üssio,   Jmrxn,   Morth America. 
On moldy materials.     Develonmont  51  dnyt, 

C.^rtoderc  f Hum 
~^roT>o,17orth Africa, north America,   South Amerlcs. 
In "-heat,   corn    rye. Development  36 days rt  7«50F 

5^ dnys  at  65°?. J      •     f^ ^ 
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Certodere  ruflcollls 
Europe,   North Africa,   Undelra,   Canaries,   North Anerlca, 

Central America. 
In flour and noldy materials. 

Conlnonms  blfasclatus 
Xiistralla. 
Tobacco. 

Conlnoraus constrlctue 
Cosraopolltan. 
In cellars and warehouses. 

Conlnomus nodlfer 
Cosmonolltan. 
Houses,   warehouses,  r>robably a nold eater. 

Conlnomus  subfagclntus 
Peru,   Chile. 
Ner)al barley. 

Cortlcarlg elllota 
curoDe,  liadelra. 
Houses. 

Cortlcarla crenlcoills 
Europe,   liadelra. 
Houses. 

Cortlcarla  crenulata 
Europe,   Asia. 
Houses. 

Cortlcrrla elongata 
Cosmopolitan. 
In warehouses,   In refuse,  etc. 

Cortlcarla fenestrails 
Znrooe,  Asia,   North America. 
In flour,   etc. 

Cortlcarla  fulvo 
CosmoTDOl 1 tan, 
In cellars nnd "nrehouses;   a mold eater;   develonment Uo 

days  650F. 

Cortlcarla  Irnressa 
Surooe. 
Houses. 

Cortlcarla lonp-icollls 
EurorDe,   Asia. 
Houses. 
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Gort 1 carla rmbescena 
TPlcsni-ead. 
Houses end frrannrlce, tobacco. 

Cortlcarla scrrata 
CosnoDOlltan. 
Houses. 

Cortlcarla subtlllsslna 
Australia. 
Tobacco. 

Ericnue hlstrlo 
Hrltaln. 
In wheat. 

Snlcmus mlnutus 
Cosnopolltan, 
Houses,   cellars,   granaries;  nold feeder found on nany 

materials.     Dcvelonncnt 2U-30 days. 

Srircmus orotenslcollla 
Western North America,  Aleutlrns. 
Stored raisins. 

• 
Snlcnus  sua^ectus 

Western North Anerica. 
Stored ralslna. 

-uchloncllus albofasclatus 
Jn^rn,   Java,   Seychelles,   Gemany. 
Houses,   In druprs,   etc. 

Suf^lllo unlcostatn 
Puerto Rico. 
On rrlls of roons nnlnted w-lth  crscln wnsh nrlnt;   numeroup 

only In dnrm «feather;   ^ctunlly F  funrus feeder. 

Eufnlloid08 holncsl P————— * eru. 
Nerjal  barley. 

Holonararoecus  oularun 
Cosnonolltan. 
In verlous substpncee.   Including stored rice. 

Holonr'.rrnocue  denrossus 
Cosmopolitan. 
In various substances,   including chocolrte bprs,   flour, 

rice. 

HOIOT)- ramocus. slnprularls 
Europe,   Africa,   Canaries,   Indin,   Worth Amerlcp,   South 

Amerlcr. 
Stored rice. 
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Lpthridiug borprrothi 
Europe,   Sroinlflnd. . 
Houses,   "-nrrhous-a,   rsn^cl°lly on ^nrnio »no noldy  PUö- 

StTlCCP. 

Lrthrldlus  Irrd/'.rlufl 
Europe,   North Anerlcfl. 
Moldy rmtrrl^ls. 

L^thrldius nodifor 
Gcrnpny,   C^ntr^l Anerlc". 
Moldy vcc^et^ble nrttcr. 

Lrthrlcius  rripicollls 
Europe, 
Houses. 

I!fl^nophthnimq  frnoric^na 
North Aner 1 CP,   Fomos«. 
Flour mills. 

Ho1P nophth»Ima plctp 
North Anericp. 
On fresh rppl^s. 

..otophthrlnus hlPPldug 
—CHTF: 

Tobpcco. 

Ilrtophthnlnus  s^rripcnnls 
Ne«' Zenlnnd,   Grcpt Britain (introducod). 
Strpw snvolones of wine  bottles. 

Higncuxlp ori-^ntplis 
In^le.,   Chinp,   J0p',nl   South Anericp. 
Rice. 

Lyctldnc - U.S.:    oo^'dcrpost beetle;   Oempn: 
Dutch E/»9t Indie*;    droophoutbocboek. 

Lyctorylon convlctor 

Timber. 

Lyctoxylon .^iponum 
Asia,  Surope,   United States,   Jr.ppn,   Indo-llpleyp. 
Timber,  bpmboo. 

Lyctns rfrlcpnus 
"Ij^app-Pscpr,  Afrlcn,   IndiP,  Philippines. 

Cnspavp,   timber,   crlnRier,   derrls,   tent plna, 

Lyctus brunneus - U.S.:    01^ forlfl po^aerpost beetle; 
Brpsll:     cpruncho 6P npdern. 

CosmopolltP.n. 
Attpcklnpr copper pistes;   Eucalyptus  ssllgns.   CBSSPVP, 

Iced,   plywood. 
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Lyctus  canalIculfltue 
Europe. 
Lead nine, 

Lyctug cprbonarlug 
Mexico,   Florlcfi". 
Timber. 

Lyctug  carlbeanus 
"     üentral Anerfca,   IVest  Indies. 

Banboo. 

Lyctug  cavlcolllg - U.S.:     western oowderpoat beetle. 
Testern United States,   England (iranorted). 
Timber. 

Lyctus llnearls - U.S.:    Surooean nowderooat beetle; 
German:    Parkettkäfer. 

CosmoToolltan. 
Oak,   ash,   willow. 

Lyctus raalayanua 
Inc?la,   Ceylon,   Sumatra. 
Timber. 

Lyctus opaculus 
United States. 
Timber. 

• 
Lyctus rtlanlcollls - U.S.:  southern oowderoost beetle. 

United Stetes, South Africa, northern 2uror>e (Imported), 
Timber. 

Lyctus pubeacens 
Europe. 
Timber. 

• 
Lyctus slnenels 

T. Asia,   Japan,  England (innorted). 
Oak. 

Lyctus spp. 
Ürilted States. 
Lead lining of water tanks. 

Lyctus spT>. 
New Zealand. 
Timber. 

Lye tue tomentosus 
Jamaica, Öentral America. 
Furniture, 
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• 

LyctuB villoaug 
-'nffiwall, Mexico. 

t7ood of Leucaerw  eßculent*. 
* 

Mlnthea ob£lta _ Africa.  JJOTTFrascflr,   Trorjicfll Africa. 
Coeenva. 

Ulnthea ruprlcollls 
Trönlcopolltan. rtoaöflVn     rattan,   sapwood of at least 

Development about 7° a«?8- 

Mor? wood. 

fi^ial^ntrel Aaerlc«,  West Afrlc..  FhllloolneB. 

Bamboo. 

Trogoxylon nurlculPtym 
Burnn,   India. 
Timber,   tent plna. 

^filÄrS^llon,  Gcmnny. 
Timber. 

TVnc-oxvlon nrrplloloplpedum 

Timber. 

Trogoxylon aplnlfrong. 
 TndiR,"Ceylon. 

Timber,   tent pegs. 

Lymcxylonldne 

Lyncxylon navnlc 
Horthern Euroxje. 
•.7ood borer. 

Atrpctocerus breyIcornls 
 Central^SfrlcR. 

Woo'' borer, 

Atrnotocerue brasillenslB. 
Trlnldp.ci. 
Mora wood. 
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Mplandryldne 

Sorropnlpug bnrbatus 
United Stntes. 
Lumber. 

Mlcrom^lthldRe 

Mlcrotnalthus  dgbllls 
North AnerlcR,   South Afrlcn,  Hawaii, 
Acnclp.   Dine,   Sucolyptus.   wet or rotted. 

Uonotoraldae 

Monotoroa qundrlfoveolnta 
Europe. 
ffflste prnln. 

Mycetopha^ldae 

LItr.rgue baitertus 
New World,   Hawaii,   New South ^alee. 
Corn. 

Lfycotoph^fnig blpustulwtug 
EP.stern North Anerlcn. 
Wpstc pjraln ^nd flour. 

Mycetophaprus qundrlguttntufl 
Europe  «nd Caucesue. 
Oraln,   especially moldy. 

Typhoea etercorea -  U.S.:    hniry funpnas beetle. 
Cosmopolitan. 
W^ste grain - nrobably n  secondary Invader,   a mold feeder; 

raisins,   seeds,   tobacco,   peanuts,   cocao,   soybeans. 

Uylabrldae 

Mylabrls adnmptus 
Jnpan." 
Seeds of kudtu. 

Mylabrls analls - Oerman:    Oranerbaenkafer. 
Cyprus,.South Africa,   Burma,  East  Indies,  Europe. 
Cowpeas,  linn boans,   chick peas.    Development 1 month or 

more. 

Uylabrls blxae 
Holland,   South Ar^ierlca. 
Seeds of Blxa  orellana  (ann^to). 

Mylrbrls brachialIs 
Wldesnrend. 
Seeds of vetch, 
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Mylabria chinensls -  U.S.:   cownea weevil;   Oernan:  Kundekafer. 
Cosmonolltan, 
Seeds of Ca.janus.   Field  Infestation but  can continue  on 

dry seedu.   dried beans,   Vlgna  so.   Develooraent  3-g weeks 
killed at 1200-l450,   at TTZ^F In 5 minutes.    Ontlmuni 
teaoerature &60F,   optimum humidity 90> r.h. 

Mylabrls dentloes 
Germany,   Near East,   Russia,   Central Asia,  Afghanistan, 
Seeds,   lima beans. 

Mylabrls dollchosl 
Afghanistan,  East Indies. 
Dollohos blflorus. 

• 
Mylabrls emar^lnatus 

Brasil,  Mediterranean region,   India, 
Peas. 

• 
Mylabrls e£vl 

Mediterranean region,  Germany. 
Lentils. 

Mylabrls ferruglneinennis 
Chile. 
Cassia  seeds. 

Mylabrls glaber 
ilna,   Italy. 

Chickpeas. 

Mylabrls halodendrl 
Russia,  Afghanistan,   Siberia. 
Glycyrrh'-n  -?hinata. 

Mylabrls lr".r.ree si thorax 
Gold Coast,   South Ai'rlca. 
Stored peas,   Erythrina  seeds. 

Uylebris  incarnatus - German:     ägyptische Erbsenkäifer. 
Southern Eurooe,   Worth Africa. 
Seeds,  horsebeans,  oeas,   lentils,   chlckneas. 

Mylabrls lentis - German:    Llnnenkafer. 
Russia,  Mediterranean reprion,   North America. 
Lentils. 

Mylabrls maculatus - U.S.:t   southern cowpea weevil;   German: 
vierfleckige Bohnenkafer. 

Widesoread. 
Attacks seeds of Vigna and rarely other legumes;   at 

emergence will perforate oaoer but not cloth.    Genera- 
tion" 20 days - 25 months,  upper temperature limit 
above 1120F. 
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liylnhris  obtectua -  U.S,;   coninon benn weevil;  Argentine: 
bruquldo del ooroto;   Itnllan:   tonchlo del  fncrolo; 
Oerraan}     Snolsebohnonknfer, 

Cosmopolltr.n. 
Found In cowpene,   linr. bo^ne,   nnd  comnon bepns,   nt 

energence'will oerforato paoor but not  cloth. 
In Itrly 4-6 generations a year In comn.on beans,    Hiberna- 

tion In larval  stage.    Generation 25 days-6 months,   nee 
relative humidity of 2^ for reproduction,   reproduction 
«t 62^0-930F and relative humidity UP to 93^;   optimum 
temperature about S60F.     Largely killed In 7 hours at 
50F. 

?Jylabrls ornatus 
Europe,   ^orth and Tropical Africa. 
Beans,  pens. 

MylabrIs phaseoil 
Burma,   France,   Italy,  Brasil,   India. 
Various legumes  in store, 

Mylabrls olsorum - U.S.:    pea weevil;   German:    Erbsenkafer. 
Cosmopolitan. 
Peas,   field pens.     Does not  continue  to breed In stored 

peas. 

Mylabrls prosools 
S.T.   United States,   Central America. 
Stored mesqulte beans. 

MyInbrIs prulnlnus 
Mexico,   United States. 
Soybeans,  Acncla  seeds. 

liylabrls pygmaeus 
Italy. 
Seed of  soola clover. 

Mylabrls  quadrlmaculntus - U.S.:   four-shotted bean weevil 
Widesnrond. 
Stored pens;   life  cycle about  P5 drys;   In Jroan 5 

generations per year. 

Mylrbrls  rhodeslanus 
India,   Rhodesia. 
Crj^nus Indlcus seeds, 

Mylabrls  ruflmanus - U.S.:    broad-bern weevil;     Geinan: 
Pferdobohnonkftfor. 

Widespread, 
Vetch seeds,   dried pulse.    A one generation pest. 

Oviposits on pods,  killed at I310F In 20 minutes,   or 
In beans In 20 minutes at 15S0F. 
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Mylobris ruf1pea 
Europe]   North Africa, 
Cowpeae. 

Mylabrls  glgnatloornla 
Mediterranean region. 
Lentils,   Vicla monanthus. 

Mylabrls theobroraae 
Formosa,  East Indies, 
Seeds. 

Mylabrls trabuti 
French Sudan, 
Seeds of Vi^na slnensls. 

Mylabris trlstls 
Central and South Eurone. 
Lentils,   chlcküeas. 

■ 

Mylnbrls ullcls 
Asia Minor, Afghanistan, Southern Europe. 
Vetch seeds. 

Pachynerus acaclae 
Asia, North and West Africa, Southern Euror>e. 
Peanuts, tamarinds. Life cycle 2-3 months at about 90°?. 

Pachymerus cassiae 
West Africa. 
Stored peanuts. 

Pachymerus fuscus 
West Africa, Mauritius, West Indies. 
Tamarind, Cassia sp., Coluteo sn. 

Pa chyme rus gonager 
India, Java, Japan, Fmnce, Hawaii, 
Seeds and nods of tannrind and of Cassia fistula, se^ds 

of Acacia farnesipna.  Develonnent $0  days, minimum 
temperature about Jb0?, 

Pachyme rus nucleorum 
South America. 
Stored kernels of licuri nuts. 

Pachymcrus call1dus - German:  SennaSamenkäfer, 
~ Southern Europe, Sudan, Egypt, Asia. 

In commercial leguminous seeds, dried senna. 

Phelomerus lineola 
Srasil, Prance. 
Cassia grandis. 
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Phelonerus och ropy P:U8 
Panama. 

( Caoaln grandls. 

FseudoPAChyrnerus  brasillcnsls 
Brasil,   Centrr.l America,   France,   Russia. 
Mucjina urens  seed, 

PseudOT .ichyraerus  gramralcus 
Brasil, 
Cynbasoma seed. 

Pscudooachymerus  lallemantl 
Tlcdlterranenn region. 
Acacia pods. 

Soormopharus pectoralls -.German:  Spe 1sebohnenkafer. 
United Stotns,   Central Anerlca. 
Beans,   continuous pest. . 

Spcrraophagus aubfasclatua -U.S.!    Braslllan bepn beetle; 
Gerracn:  Spelsobohnenkafer,   Brasllbohnenköfer, 

Serious all over South Anerlca,  Oerrnany,  Africa,   Cuba. 
Beans,   various  leguminous seeds,  peas,  Voandezla  sub- 
terra ne a.   Vlgna slnenals.   Ca.lanus    Indlcus.   Dollchos 
lablab.   chickpeas,   sovbeans    D.   sesqulpedalls. 
Optlmun temperature S10F,   y^Vrelatlve humidity,   limits 

/• 66Ö-950F,   development  30-33 days at g2i0F. 

Spernoph^prue thomasl 
Chile. 
Seeds of Qourllea  chllensis. 

' 

Nltldulldae 

Carpoohllus nterrlmus 
New Zealand, Australia. 
Dried fruit, 

Carpophllus blpustulatus 
Brasil, Europe, Africa. 
Com. 

Carpophllus declplens 
S. ^. United States, Germany. 
Drugs, dried fruit, cacao, «»heat, peanuts. 

Carpophllus dlmldlatus - U.S.:  corn sap beetle; German: 
Saftkftfcr. 

Cosmopolitan, 
Peanuts, cacao, rice, copra, corn, grain, flour, flates, 

drugs, dried "banana, shelled nuts, nutmegs, ginger; 
attracted by molds; wldes-nreod In foodstuffs. 
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Carpophilug  i'laviöua 
"Atj stria. 

Para nuts. 

CargOTDhllus flavir^es 
tndla,  Ualaya, "Uelebes. 
Copra. .   . 

Ceroophllua heral^tenis - U.S.:    dried fruit beetle;   öeman: 
grenelne Saftkäfer. 

CosraoTjolltan. 
Attacks watemelons,  apoles,   pranefrults,  prunes,   flprs, 

Dcachea,   a-orlcots,   oranges,  dried fruit,   corn,  wheat, 
rice,   copra,   beana,   nuts,   bread.    Attractsd Drlnarlly 
to fermenting fruit. 

Development  requires from 30 days to several months. 
• 

Carnonhllus humeralIs 
"     TroTjlcaT Africa,  Madagascar,   Seychelles,  East  Indies, 

öraln. 

Carpophllus llrneus 
Central America,   England,   Oermany,   North America. 
Piled olums,   dried apnlos,   cao^o,   wheat,  peanuts. 

Carnophllus mutllatns 
IleotlFoplcäT". 
Drugs. 

Carporhllus nltens 
United Stntel. 
Rice. 

Cernophllus obsoletus 
Fonaosn,  East Asia,   Indo-Hr.lnyr,   East  Indies,  Mndnpp.scar, 

East Africa. 
Grain,   rice,   whoat,  ricanuts,   corn,   sesame. 

Caroophllus palllr)jnnls 
California,  liexlco,  Europe,  North Africa. 
Grrln. 

Carpophllug  unlmncul^tus 
kolland. 
Peanuts. 

> 
Haptoncus lutoplue 

Tropical pnd  subtronical   regions. 
Dried fruit, .   . 

liellffethes neneus - U.S..;     m^e "beetle;   Oermpn:  Rppsplrnz- 
——— immmm    mm        'm9W      "' IM *■ ■ ■     - 

kafer. 
Palpearctlc." 
Soybeans, normally on rrrowlng rape nnd swedes. 

Nltldula blpunctatn - German: zwclgetupfte Glanzkäfer. 
Holarctlc. 
Bacon, enusaROs, bonee. 
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Stelldota genlnnt« 
Unltca States, Brasil. 
Rice. 

Uroohorus hunerails 
Africa, South Asia, Europe, Southern United States. 
Stored corn. 

Oedemerldae 

Cslopus serratlcornls 
Palnearctlo. 
In damp woodwork of houses. 

Cooldlta blcolor 
Western NortE" Amor 1 en. 
Wet wood. 

Dltylus laevls i urone. 
In wood of bridges nnd dykes. 

Dltvlua ouadrlcollls 
western North Anorlcn, 
Wot wood. 

Nncorda melanura - U.S.:    Dutch wharf beetle. 
HTT.   Unlte^Stntcs,  Europe,   Tamania,   New Zealand, 

Canada,   South Afrlcn. 
In oak and nine,   Sucrly^tus;   normally only In very damn 

wood, 

Ostomatldae 

T^nnochlla caerulea 
"     Southern feurope," Asia,   North Africa, 

Oranarlee. 

Tcnebroldes corticnlls 
North America. 
Stored grain, 

Tenebroldes maurltanlcus - Crerman:    Oetreldenager. 
"   Cosmopolitan. 

Larvae burrow Into woodwork of bins,  will perforate paper 
nnd cardboard,   cut silk of bolters;   In groin,   flour, 
cottonseed meal,   enssava,   copra,   rice,   cumin seeds, 
com,  dried fruit,   nuts,   Insects,   currants,   raisins, 
nutmegs,   cacao. 

Development 7° dnys or longer.    Optimum temperature  g2^0F; 
larvae  »>nd adults will stand freezing temperatures for 
some days. 

Tenebroldes nanus 
ffT E.   United Statcs, 
Stored grain. 
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Tenebroldos oblonnJS 
Central Anerlca, 
Cacao. .   . 

Lonhocatares puflillus -  U.S.:     Siamese grain beetle. 

StowdValn'and ^raln r,roducta,   rice,   f rul^ 4 
c;8f^?' 

macaroni,   sweet potatoes,   butter beans,   dried aot>les, 
spices, 

Plntypodldae 

One 
Crossotarsus srevllleae 

Queensland, .   . 
Attacks felled timber, only Important In forest. 

generation per year. 

Platypus nlternana _    ^ „  . 
 TTTnldäd, MexTco, Venezuela, British Guiana. 

Bores In mora wood. 

Platypus lepldus _ T 
 Salaya, Celebes, Moluccas, Philippines, Java. 

Attacks Jelutong wood. 

Platypus mulsantl 
 grTtlsh Guiana, Ouadeloune. 

Timber. 

Platypus omnlvorua - Australian:     shothole borer. 
Australia,  Tasnan 1?^ 
Several timbers. 

Platypus rntzeburgl 
 TrTnidad,   Columbia,  Gulnnas,   Brasil. 

Bores In wood of mora. 

Platypus suffocUens 
Malaya. 
Attacks  Jelulomr wood. 

Platystomldae .   . 

Araeccrus  fasclculntus - U.S.  Official:  coffee bean beetle; 
 CemainTTafTecHohnenkäfer;  English:    mnce weevil 

Cosmopolitan. 
Cacao    coffee berns,   corn,   munp beans,   cottonseed,  knnoK 

seed.   eoyJDeana,  egg plant,  Brasil nuts,   rubber seed 
cake,  etc.,  raa.ce,   nutraerr,   tropical  fruits In commerce, 
cassava,   yeast,  clnger,   dried fruit,  yams,   sweet po- 
tatoes,   cassia,   strychnine.    Devolooraent ^6 days, 
requires 6o-SO^ relative humidity;   development  In 
tropics about 7« dnys;  killed In 3 days at 122 F. 
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Brnchytnraus altcrnatug 
Eastern North Araorlca. 
Stored corn,   cowpens,   nous. 

Brnchytgrsus  stlcticus 
Eastern North Amerlcn. 
Wheat,   velvet benns. 

Ptlnldae 

Surostus hllleri 
Jflpnn,   Great Britain,   C^nflda. 
Granaries,  wnrehouses. 

Glbblum boleldlcul 
fcuroDe,  Persia,  Ualpya. 
Houses,   bread,   cheese,  raolds,   nastry,   cork,  dead Insects 

f^ut. 

(>lbbiuig mlloldes -  U.S.:    hump beetle;   Gennan!  Kuffelkwfer 
öuckelkÄfor. ' 

Cosmopolitan. 
Houses,  hotels,   warehouses,   mills,   ^rnnarles,  bakeries 

latrines;   cayenne nepper,   stored seeds,  wheat brnn,' 
stale bread,   decftylne nnlmal and vegetable matter, 
cereals,   opium enkes,   raste,  hay,   rubber bath mat' 
woolens,   towels,   leather,   tallow,   flour;   In woodwork* 
paprika,   grain,   cottonseec,   feedcake,   chrmomlle.  DOPDV 
seed. wrm 

Weilun affliy 
Europe,   Horth Africa. 
Houses, warehouses, gr«nnrles; seeds, various kinds of 

decaying rnlraal nnd vegetable refuse; dead Insects* 
In woodwork;   flour. ' 

Llun araerlcan'ua 
Josmooolltan. 
Dwellings,  warehouses,  mills;   dried animal products, 

tobacco seed,   cayenne oepper,   otJlum,   grain,  mouse 
Aung,  hair. 

NiPtU8 hololeucufl - U.S.:    golden solder beetle;  German: 
UesslngkAfcr. 

Holarctlc, 
Houses, bnkerles, flour mills, wnrehouses, grannrles 

factories: dead Insects, mouse and r«»L dung, feathers 
brushes, leather, wool, bath soongee, cotton, linen ' 
greasy clothing, silk, stored books nnd ofmers, bran 
grain «ind other stored seeds, bread, cacpo, cnseln ' 
drugs, yarn, cocoa powder, artificial silk; adults* 
especially hormful to fabrics.  Two generations P year, 

Ptlnus blolnctus 
Europe, North Africa, North America. 
Flour; barns, granaries, warehouses, houses. 

31»+ 

- 



Ptlnus cxulans 
Australia,   Tflennnlfl,   Eurone,   Afln. 
^arehouso3;.stored products, 

Ptlnus fur - U.S.:  whltc-nnrked  snider beetle;  (Jernan: 
gemeine Dieljknfer,   Kr/iuterdleb. 

Cosriopolltan. 
Cereals,   dried Insects,   feathers,   skins,   dried olante, 

seeds of henbane,  etc.; houses,  granaries,  'varehouses, 
museu-iis;   In ginger,   cacao,  oanrlka,  bread;  oartltlons 
and ceilings of naoered canvos;   sacks containing grain 
pnd cottonseed;   flour,  raeal,   dates,   fur,   leather,   wool, 
vegetables and roots,   castor beans,   seeds of cabbage, 
thyme,  hawthorn,  luolne;  o.^stry;  barley. 

Develooment yh months. 

Ptlnus gandolphei 
United States. 
Raisins. 

Ptlnus hlrtellus 
~  Cosmopolitan. 

Scavenger;   rat dunfr,  flannglnpr books,   feathers,   skins, 
dried mushrooms,   drurrs,   roots,   cacao,   dried fruit; 
warehouses,   granorles, 

Ptlnus  Japonlcus 
Jnpan,   China," Sihkla.  2^3tern Siberia. 
Flour of AnorDhoohqllus konlac.    T.ifo  cycle  3* months or 

more. 

Ptlnus latro 
Nearly cosmopolitan. 
Houses,  wrrehouses,  prannrles;   stored grrln,  bran,   tobacco 

seed;  orobnbly cacao. 

Ptlnus puslllus 
Europe. 
Oranrrlos and houses. 

?tlnus  raptor - U.S.:    eastern solder beetle;  German: 
Raube r-Bohrkafer. 

Europe,  Eastern Siberia,  Enstem North America. 
Cereals  In warehouses. 

Ptlnus ruflpes 
Europe. 
Barn«;     said to be a pest of stored Products. 

Ptlnus  sexounctatue 
Great Britain,   France,   Corsica. 
Houses,  damaging a lead roof. 
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Ptlnus  s^bpilogus 
Furone. 
House nest  (rare). 

Ptlnus tectus 
CosnoDOlltan. 
Fish meal,   cereals,   cacao,   dried Insects;   eating holes in 

carpets;   also bores  into wood of grain elevators; 
stored hons,   dried Hyoscyarjus and Datura,  nutmegs, 
almonds,   ginger,  firs,   raisins,   dried oears,   dried 
anriccts,   cayenne oepner,   casein,   chocolate oowder, 
dried soup,   corn,   rye,  oanrika;  houses,  granaries, 
warehouses,  mills,   factoriea;  will oerforate wood, 
cellophane and bolting cloth when ready to puoate; 
ship biscuits,   oreoared fish food,  malt,  meal,   dried 
yeast,   dried galls,   sago flour,   soybean meal. 

Develooment  62 days at 70^ relative humidity and 73-770F 
and I30 days at  70% relative humidity and 590F.    Mini- 
mum temperature ^)0Ft  ranximum g2-560F;   ODtinum about 
750F,    At  6g0-S06F,   50^ relative humidity is needed; 
this means about 10^ moisture in cereals;  life cycle 
IÜ-25 weeks. 

Ptlnus  villiger - U.S.:    hfllry solder beetle. 
Canada,  Eurooe,  Asia, 
Cereals,   flour,   farinc,   cornncal,  whe^t,  houses,   ware- 

houses,   granaries, 
Develooment  3^.U months.    Adults hibernate,    Larvae 

ready to oupate  cut  their way out of sacks and may 
bore  into wood.     Larvae  killed at -200F. 

Snhaerlcjs gibboldes 
Southern EuroT>e,   North Africa,   California. 
Herbaria;   red pepoor. 

Tlonus unicolor 
Europe,   Tranacaucnsla,   Canada. 
Houses,  brkerles,   flour mills,  warehouses,   stables; 

moist  skins,   grain,   old wood,  birds nests. 

Trigonogenlus giobulun 
Cosmopolitan. 
Houses,  warehouses,  granaries-;  mills;   prgol,  vegetable 

ivory,   caraway seeds,   dried pears,   Neoal barley, 
probably n true  grain nest;   raisins. 

Scolytldae 

Coccotryoes dactylirerda 
Wldeooread. 
Attacks buttons made  of vegetable  ivory,   date oits, 

betel nuts,  buttons of doum nut,   several oalra seeds. 
Life  cycle  3O-70 days. 
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Coccotrypes aoroirai 
Brosll. 
Buttcns med&  of pnlm kernels* 

Cryxihnloraoroiiie  sticrllul 
Mrdn^scnr, 
Roots of loomooa turpethura. 

Dryoocetes hlrtus 
Solonon Islands. 
Tlraber (probably). 

Hylocurus langstonl 
S.  E.  Unltpd State s. 
Partly seasoned nosts and poles. 

Hypothenemufl nrecnc 
Oomany (Imported),  East Indies,  West Afrlcr,   New 

Cnledonin. 
Betel nuts. 

Hypothenemus crudltus 
Halaya,  West Africa,  Hr<\'rii#   Nrw Caledonia,   North America. 
Derris. 

Hypothenemus  rltchel 
Jamalen, 
Dried sweet potatoes. 

Hypothenemus  sp, 
Brasil,  England (imported). 
Tamarind seeds,   butter beans. 

lilcrnsls hlrtellus -  U.S.:     California hnrdwood bark beetle. 
California. 
Lead cables, 

Neodryococtcs er>. 
Surinam. 
Sawarle  nuts. 

Paprlooerus frontal Is 
Mexico,   Chile",   Florida, 
Corn,   seeds of Persea and Anona, 

Paglocerus  ?,eae - öerman:    kolumbianische MalekHfer. 
Colombia,  West Indies. 
Com. 

Pltyophthorus oereyrlnus 
Brnsll. 
Twrnarlnd seeds. 
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Poecillns nuoiferufl 
Surnlnn, 
Snwnrle nuts. 

Steohnnoderos busckl 
trlnldnd. 
Nutnega - does not  survive rernanently. 

Xyleborus nfflnle 
Jorth nnd South America,  Afrjcn. 
Tlaber, 

Xyleborus  badlus 
British Äulona,  Hadogascar,   Jppan,   Cuba,   Tahiti. 

Xyleborus cognatus 
Indla," kalnyn,   Indo-Chlnn. 
Several timbers,   a coastal  snecles. 

Xyleboru$ oonfusus 
Jouth^Anierlc^-East Africa,  Madagascar,  Hawaii,   Keeling 

Timber! 

Xyleborus fornlcatus - Sngllsh!     shothoie borer of tea. 
India and lialaya to Java,   New Guinea. 
A few timbers or logs. 

Xyleborus  fuscatus 
North nnd South America. 
Timber. 

Xyleborus  inter^ectua 
India to Japan,   South to Java and Batoe Is. 
Numerous timbers. 

Xyleborus intersetosus 
British Guiana,   CJurtemala. 
Timber. 

Xyleborus kraatti' 
Troplcopoiitnn. 
Furniture. 

Xyleborus latlcoilis 
India,   Öeylon. 
Several timbers,   orcfors sun stored logs. 

Xyleborus obraous 
Brltish^Su1a na. 
Timber. 
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Xvleborus aeraifrranosus 
"""Trance  (lmportedrr"^ldespread In tropics,   Samoa. 

Timber,   snail poles. 
« 

Xylebome tepralensls 
Assan,  Surna,   Java,   Sumatra. 
Timbers. 

• 
Xyleborus torguatus 

Madagascar,  Mauritlup,   Tahiti. 
Timber. 

Xylqterus llneatus - French:  bostryche llserfe. 
Holarctlc. 
In spruce. 

Sllnlildae 

Sllphi lapnonlca 
Northern Europe. 
Dried fish In houses. 

Sulpha rugosa 
~ Northern Eurooe. 

Dried fish In houses. 

Sllvnnldae 

Ahasverus ad vena - Enellsh: foreign crraln beetle. 
Cosmopolitan. 
Peach kernels, cccao, cassava, coora, oil naln kernels, 

dried banana, flour, nenl, rice, flprs, beans, POTDIPS, . 
«rlneer. nutraeps, alparoba pods, yams, Mne nuts. 

Optimum temperature 79-S2^0F. Killed In 1 hr. at 12^0F. 

Cathartus casslne 
Central Amerlcn to Bros11,   Eurooe, 
Corn,   cacao. .   . 

Cnthartua ouadricollig - 'J.S.:    square-necked grain beetle. 
Cosmooolltnn., 
Stored com and In corn fields;   tobacco,   fruits of  Cassia 

fistula,   rice,    Devclooment about 3 weeks.    Killed In 
10 rInutes at 1170F. 

Cathartus exclsus 
Oe many. 
Tobacco. 

Monanuei conclnnulus 
Cosmopolitan. 
In tobneco. 
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NauBiblus clavlcornig 
Cosmopolitan. 
In store houses;   rice,   sugar. 

Oryzaephllus blcornlg 
""   Cosmopolitan. 

Wheat,   dried figs. 

Oryzaephllus gossypll  . 
CosraopoITtair(This and the nreceding may not be 

different  from 0. surlnamensls«) 
Cottonseed,   peanuts. .   . 

Oryzaephllus surlnamensls - U.S.:    saw-toothed grain beetle; 
German:  Getreldeschnahlkafer,  GetreldeplattkÄfer. 

Cosnonolltan. 
Peach kernols,   rice,   cereals,   dried fruits,  nuts,  mp.c8ron, 

dates,   confectioners  sup^ar,  drugs,   dried meats,  peanut 
cacao,  borley,   flour,   raisins,   coora,   nutmegs,   oil 
palm kernels,   oil seeds,.dried lltchl nuts,   cottonseed, 
dried graces,   glnser,   dried banana,   dried Dears,   mace, 
almonds,   chillies,   candy. 

Development about 52 days at about 7g0F;   optimum moisture 
18^;  killed at 1220F In 2 hours and at lUo0F In ^5 
minutes;  at 10-150F In 3 days.    In Malaya breeding 
Is slower at 50-605 relative humidity  than at  70^ 
where macaroni was protected by storage at 60^ rcla- 

(" tlve humidity.     Does  not develop nt 590F.    Killed at 
20-250F In 7 dpys pnd ^t 00-50 In one day. 

Fedlacus depressus 
Europe,   North Anerlen. 
Stores, 

Sllvanue trlvlalls 
British Guiana. 
Timber. 

Staphyllniaae 

Athetr corlaria 
Cosraopolltan. 
Olnger,  perhaps nrednclous. 

Theta trlnotata 
Puropc. 
Wheat, 

Ollgotft granaria 
Europe, 
On Japanese  cotton goods,   nctual damage  not  recorded; 

cellars. 

' 
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Phi Ion thus .eordldus 
üluro'oö. .    _ 
ainger,  perhaps nredaclous. 

X^lodromus oonclnnus 
"ST^eat,   corn neal,  grain;  WarehouBe8. 

Tenebrlonldae 
ir P  •  iPflfler meal worm:  Geman: 

one year more or less. 

Rloe'bran,  caeaava,  .lerrla,  copra. 

Al^ltoblaaovatua- G*raan:   atu^fachwarten 0et«14eBChi™-e 
kÄfer. 

Eurooe. .«> ^,    oaoer    coora.     Develorv- Ueal.   dried brr^.d,   dead  Insects,  oaper, 
ment (9 days at y>öC. 

UMmm ^^ - M.l    r*« — beetle,  blade fungus 
beetle. 

fneaM'bakerlea an. ator?a;   .oyb»an.,   tobacco, 

^tooha^ bilaaciatu. - U.S.:  t.o-banded  fun^ua beetla. 

Fe'eron^Sida.   in grain,   grain oroducta.  .ol.t corn- 
meal, 

At)hanotus parp.llelus 
Western United States. 
Cereals,   nuts,  ^rvRS. 

A^sona ruflpes -.U.S.:    fig engraver beetle. 
^Jnllfornla. 

Pigs,   raisins. 

Blaps lethlfera. 
HÖlnrctlc. 
Stored grain. 

Blaps nortlsaga 
Europe,  Asln. 
Bakeries. 
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Blaos mucronata - Enprllsh:     churchyai'd beetle.   . 
Europe,  Eastern North Anerlen, 
Stored grain,   kitchens,  bakeries,   warehouses. 

Blapstlnua. dllp.tatus 
United States, 
Raisins, 

Bnlpstlnus ruflpes - U.S.:    fig darkling beetle, 
united States, 
flrlslns. 

CnQmeplatlq serlcea 
""   California. 

Balslns. 

Cynneus nngustus 
Eastern and Western United States. 
Stored grain and milled nroducts. 

Qnathocerus cornutus - U.S.:    broad-horned flour beetle. 
CoanopoTltan. 
Prefers floyr »n* neal but.le found In grain,   raisins, 

rice,   cacao,   ginger.    Develoonent about S weeks to 
7 nonths.    Ontlmura 700P. 

Gnathocerus maxlllosus - U.S.:     slender-horned flour beetle. 
Troolcopolltan ^nd Holarctlc. 
örnln,  but ^refers nnlnaj. subetnnces  such as dead Insects 

com,   nutmegs,  punpkln  seed,  tamarind seed. 
Two generations per year.     Ontlnun temoerature «bout  JO0? 

Qonoconhalun hoffmannseggl 
Dutch East  Indies. 
Com,   rice. 

Hegcter anaroldcs 
England (Imported),  Madeira,   Canaries. 
Bamnr.s. 

Helor>6  IgnlDca 
Surooe. 
Fruit. 

■ 

Homala oollta 
Senegal. 
Peanuts. 

Hypophloeus florlcola 
Jn^an. 
Oraln, 
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Laethetlous oryzae  -  U.S.:    lonp-headed flour beetle. 
Cosnooolltan. .      _ ^  •• kj% ^   .^ 
öraln",   rice,   cassava,   nacaronl.     Development  25-w days. 

Martlanus demeatoldes 
Slam, VTtl Islands. 
Puffed rice,   dried durlan. 

Meeomorohus vllllger 
Old world tropics. ., .. 
In houses,   feed on ^ead or decaying vegetable natter. 

Palorus depressus 
OHTted States,  Eurone,   Dahpmey.       .,      .    , -,       «„ 
öraln products,  meal,   old bread,   oil nalra kernels;   In 

stores,  mills,  buries. 

Palorus ratzeburgi - U.S. I    snail-eyed flour beetle. 
Cosmopolitan. 
Ground products and sonetines in craln,   rice. 

Palorus Bubde^ressus - German:  Klelnauplge Rclsnehlkafer. 
CoBmor>olltan. . »  ^      *    ^ 
Copra* (usually noldy),  prraln,   flour,   chicken feed, 

cacao,  peanuts. 
• 

Plraela anpruloea 
3cncgal,  Egypt. 
Peanuts. 

Pinela aenctralensls 
Senegal,  liorocco. 

Peanuts. 

Platydena ruflcorne 
United States. 
Com,   shorts. 

Stron^llun erythrocenhalun 
India,  PiilUppin08« 
bry wood. 

Sltoohnffus hololeptolAes 
 Europe,   South IfrlS,   Texas,   Central Anerlcs,   South 

Anorlca. 
Nutmegs,   stored c^rcfils. 

Tenobrlo raolltor - U.S.:    yellow monl worm;  German:  fremelne 
 HihlkHfer. 

Cosmopolitan, ,    •   n 
Will go through paper and into wood;   cottonseed meal, 

grains,   cereals",  neat  scrap,   feathers,   tobacco. 
Optimum 77-ÄO^0, Develooment 2SO-63O days,   one genera- 
tion per year.    Killed at 100F in 2^ hours f>nd at 
1250p. 
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Cosnopolltan,' 
Attacks vflrloue.substances,   Incl.   dried sweet potato 

cottonseed neal    bean cakes,   rice.    Generation In'     * 
about 1 year,     frilled at I25OF and at 10°? In 24 hrs. 

Tenebrlo plclpes 
~7apan 'Europe,   Northern Asia,   North Araerlos. 

Stored cereals. r*wm9 

Tenebrlo syrlacus 
Mediterranean region. 
Flour. 

Trlbollura castnneura -  U.S.:    rust-rod flour beetle 
Cosmopolitan. »ww»*», 
p'lce,   peanuts,   cacao,   oof fee,   cassava,   p-lmrer.   sawarle 

Dy storage at  60^ relative hunldlty,   conra    oil seedfl 
woo?'  SS: ^wder;.^^^ts,  branf'nuseuS'specimens  ' 

^'iefln?n::8ber?e'8'chlllle8'nga't!ried ^ 
^ll^llTL'one tr nnd ^ ^^ ln k5 nlnUte8' 

Trlbollum confusug - U.S.:    confused flour beetle;   (Jerman- 
amerikanische  RelsraehlkHfer. ^rmnn. 

Cosmopolitan. 
Cottonseed meal,   coffee,   cassava,   chufa,   r^lslns    rice 

nn^?vnSrnln'   ^  ^nuts,'beans,'T)ea9,   gl^r    ' 
oaorlka,   cacao,   cashew nuts.    Develionent 2« days or 
longer;   rostjlratlon affected by C02 cone    of S? l2.. 
bttween 26*0 anä 102oT,    MprShml UtSiJSfJP     1VeF 

Vana at lower tenperntures)  and 1020F    relativn hnmi^ 

i^i&sr KiueAatio-i5orin'•*r«nV5M" 

Holarctlc, Argentina. 
Lantana seed, corn,.seoda. 

-T:giTt0HUi SgdenB - U.S.:  black f;our beetle. 
UnlteJ States,   N.  & W.;  Eurow,  Egyot. 
Flour and stored grsln,   boeds. . 

Mlona culinarls - Oemnn:    Kuchenkäfer. 
Europe. 
Meat and grain In houses in rural areas. 

Ulowa foyelcollis 
Tropical Africa. 
Copra. 
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Zoühosle ellneata 
"Senegal? 
Peanut. 

Thorlctldae 

Thorlctodes heydenl 
France, North Africa, England, Dutch Säet Indies. 
Millet, rice, kapok seed. 

Dlptera 

Borborldae - various soecles. 
Decomposing organic matter. 

Calllphora augur 
Australia. 
Meat,   sour milk,   rottlm? grain, 

Calllphora erythroceohala - U.S.:    blue bottle fly;   Oerman: 
Schmelssfliege:  Brumner. 

Cosmopolitan. 
Fresh and cooked meat. 

Calllphora stygla 
Australia. 
lieat,   sour milk,   rotting f^raln. 

CallIphora vomltorla - U.S.:    blue bottle fly;  Oeman: 
Sphraelssfllege. 

Cosmopolitan. 
Ueat. 

Drosoohlla busckl - Oeman:    Esslgfliege 
widesöiFeaST 
In milk depots;  decaying vegetable and animal pubstanoes. 

Drosonhlla fasclata - Ooman:    kleine Essigfliege. 
Europe. 

Drosophlla fenestrarum 
Europe,   worth Africa. 
Domestic, 

Prosoph11a funcbrie - German:    groase Esslgfllege 
tide soread. 
Marmalade,  Dreserved  fruits,   fruit  Juices,   catsuo,  nlckles, 

rotting potatoes,  milk,  wine,  beer,  vinegar. 

Prosooh11a Immlgrans 
"" Cosmopolitan. 

Warehouses* 
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Pro soph 1 In nolanoprrster 
Cosmopolitan. 
Houses,   grocery ntoreo;  bred fron various fruits and vege- 

tables. 

Drosophlla obgcura 
Europe, 
Warehouses. » 

Drosophlla ropleta 
Widespread. 
In nllk deppts. 

Droaophlla spp. 
United States. 
Overripe fruit. 

Fnnnla canicularIs - German: kleine  Stubenfliege 
Europe,   North Anerlen. 
Cheese. 

Fannla puslo 
Sünoal 
Dead fish. 

Fannln acalnrls - Oemnn:    Lntrlnenflie^e 
Eurone. 

/ Prepared nustard In Gemany,   noat. 

Finnla SP. 
United States. 
Overrlne  fruit. 

Hellcobla australls 
Australia,   Sanoa. 
Decaying meat. 

Hydrotaen dentlpea 
Europe. 
Ueat. 

Leptocera  caenosa 
Oerniany, 
In milk depots. 

Leptocera sp, 
Germany, 
Prepared mustard In Germany. 

Llmoslnn heteroneura 
Europe,  Africa,  Formosa. 
Fermenting ginger, 

( Lucill«  caesan - UiS,:  greenbottle  fly;  German:  Golflfliege 
Widespread. 
Meat, 
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Lucllla  serlcatft -  U.S.;     creenbottle fly. 
United  States,   Europe. 
Meat. 

Meoneura obflGurella 
Europe,   Sgypt-, 
BpiBlns,   sniiff. 

Mueca domestloa ■» U.S.:    Houee  fly;   Gorman:    Hausflle^o 
Cosnosnolltan, 
On food. 

Mugca nebulo 
Tndla. 
The  Important bazaar fly and  swarms on all foodstuffs. 

Musca  sorbens 
riTdla,   Samoa, 
House pnd  bazaar fly on human food. 

Musca vetustisslma - Auetrallnn:    camo fly,   bush  fly. 
India,  Australia. 
On food In houses and markets In Australia, 

Mueca yerburvl 
Tndin,   especially South India. 
The  bazaar fly of South India. 

Muoclna pabulorum 
Europe. 
Meat. 

^g01"»  s??^lwn8 - U.S.:    fnlse  stable fly;  German: 
Stallfliege. 

United States,   Eurorn;. 
Rotten fruit,   meat. 

Mydaea sp. 
Öemany, 
Prepared mustard  in Oe]?many. 

Phormia caerulea 
Europe, 
Meat. 

ftHW? P§iM - U.S.: black blow fly;  German:  Glanzfliepe 
United States,   Europe, 
Moat. 

Piophila  c«sel - U.S.: hnm or cheese  skipper;  German: 
iWsefllege;  Australian:     bacon fly. 

Widespread. 
HPm    salt pork,   dried beef,   cured fish,   ^reen hides. 

bones    cheese;   avoids fat parts;   oleomargarine• 
pest in meat  factories. 
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Skloolng of larvae  la  characteristic;   very resistant  to 
/ Insecticides and  withstand -3° to 1^10F;  killed at 

126t0 In 1 hour;   ontlraura relative hunldlty 6ofy   reoro- 
duces between 56 and 102°;   can be kevt out by 30-mesh 
screen. 

Sarcoohaga alblceps 
^Idesnread In the Old Vorld, 
Meat. 

Sarcoohaga annandalel 
""  India,   Ceylon. 

Dead animals. 

Sarcoohaga aurlfrons 
Australia, 
Meat. 

Sarcoohaga beta 
Australia. 
Bad meat. 

Sarcoohaga bullata 
Eastern United  States. 
Ueat. 

Sarcoohaga  callclfer« 
India/ Ceylon,  Phllioolnes,   Forraoae. 
Ueat. 

Sarcoohaga cnrnnrla 
EUPOD«. 
Meat. 

Sarconhagn  olrrhura 
Samos. 
Ueat. 

3w reoohaga  cooleyl 
North Anerlca. 
Mer.t. 

Sar'v^uhrtga  deoresaa 
Australia,   Tasmania. 
Bod meat. 

Sarcoohaga dux 
widesoread In the  Old World* 
Meat. 

Sarcoohaga eta 
Australla. 
Fish and bad meat. C 
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SnrcophqgR  falculnta -«► 
United States,   Hnwall,  Eurooe. 
Decaying meat, 

Sarcoohaga  froggattl 
Auatralla,   Samoa,   Tonra. 
Bad meat. 

Sarcoohaga fusclcanda 
Tropics from India and Jnryan to Hawaii. 
Meat. 

Sarcoohaga haeroorrtioldalis - German:  graue Fielechfliege 
Europe,   North America, 
Meat", 

Sarcophagr  Impar 
Southern United States. 
Decaying fish,   meat  refuse. 

Sarcophaga  Imontlens 
Australia,   Tasmania,   N, Hebrides. 
Bad neat, 

Sarcophpgr. knppa 
Australia, 
Bad meat, 

• 
S^rcophpga KnnM 

India,   Philippines,   Australia,  Ualaya,  Javp,   China. 
Dead animals, 

Sarcuphaga Kohla 
Australia. 
Bad meat. 

Sarcophaga mlacra 
Auetralla. 
Bad neat. 

Sarcophaga  nemorpils 
Eurooe. 
Ueat. 

S^rcoph^go  orlcntaloldes 
India,   Ceylon,   Indo-Chlna, 
Ueat, 

Sarcophaga peltata 
Samoa,   Florida,   Puerto Rico,   Central America. 
Meat. 

Sarcophaga peregrlna 
Australia, 
Meat. 
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Sffrcophffgfl robusta 
Southern United Stfites, N. Antilles. 
Meat. 

Ssrcoühßg« rufIcornle 
 Pormosa, India, Phlllpülnes, Malaya, N. E. Africa. 

Heat. 

Sarcophaga  spp.  -  U.S.:    !?ray flesh files. 
United States. 
Cheese,   oleomargarine,   pickled herring,   decaying vege- 

tables,   llraburger cheese. 

Sarcophaga texana 
Texas. 
Meat. 

Sarcophagi  tryonl 
Australia. 
Bad meat. 

Sarcophagi  tuberosa 
United States. 
Meat,   fish,   living Insects. 

ScatOPse  fuseines 
Widespread. 
Fermenting ginger. 

Scatopsldae -  various  species. 
Decaying matter. 

Sclara annulatn 
Europe. 
Fermentlnpr glrurer,   raisins. 

Syrohld larvae 
Oermany. , t.      w 
In stored hemp,   apparently due   to abnormal weather before 

threshing. 

Tephrochlanqie canescene 
Europe, 
Meat. 

Hyraenoptera 

Erlades nigrlcornls 
Europe. 
In timber. 

Llthurgus alboflmbrlatuB   - 
Hawaii, 
Timber, 
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31 rex areolatua 

Öollfornla. 
Redwood lumber, 

Slrex glgae 

Perforated lead linings of sulphuric acid tanks for 
emergence In France;   timber;   tin roofs,   1/2"  steel 
plates,   cartridges. 

Slrex   luvencus 

Bullets.    1 generation In 3 *•**•*    A one generation oest. 

Slrex noctlllo 
Northern Eurooe. 
Emerges from coniferous wood. 

Stltrmus  fulvlcornls 
filsslsslppl. 
Floor boards. 

Xylocooa aeneloennls 
Hawaii. 
Timber. 

Xylocopa aestuans 
NortfierrTM^central Africa to  the Sur^a Is. 
Wood. 

■ 

Xylocooa aurlpennls 
India to China. 
Wood. • • 

Xylqcooa callfornlca - U.S.: California carnenter bee. 
Western North America. 
Timber. 

• 

Xylocopa dlsslmllls . -^..a   „„ y India Snl StnS to Eest Indies and Philippines. 
Wood. 

Xylocor»» Irldlnennls 
India to East Indies. 
Wood, 

Xylocopa latioes 
India,~3T5^m to Arabolna. 
Lead cable covers,  wood borer. 

Xylocopa orplfex 
festem United States. 
Timber. 
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Xylocopa ap. 
Slam. 
Boring Into lead of aerial cables. 

Xylocopa so. 
Eastern United States. 
Louisville, Ky. attacking oak and cypress. 

Xylocopa tenulscapa 
SoutEern Asia and the Philippines, 
Wood. 

Xylocopa varlpuncta 
' We^t^rn United State3. 

Timber. 

Xylocopa verf.lcalls 
""^"TndiK,  S37I Indies. 

Wood. 

Xylocopa vlolacea 
" Eui?ope and North Africa to central Asia. 
In timber. • • 

Xylocopa ylrginlca -  U.S.?    Carpenter bee, 
N.  E.' United States. 
Drills large holes  in various woods,   scarce, 

Fomlcldae 

Attlnl -  the  tribe of leaf-cutting ants, 
British Gulnna:    acoushl,   coushl ants;   Venezuela: 

huachaca;  Peru:     coqul;  Mexican,   Panama:    honal^a 
firrlera;   Cuba:    blbljagua;   Trinidad,   etc,:  parasol 
ants;   Dutch:    pnpasolmleren. 

Atta raoellerl memerti var.  globoculls 
SntillK'Sulana, 
Foodstuffs. 

Atta sexdens - Braslllan:    sauba;   French Oulanan:     fourml- 
manloc. 

Central America and northern South America, 
Will take  farina and other vepretable matter,   at least 

fron refuse piles, 

Camponotus caryae var.   rasllls 
sou the m'Unlted States, 
Houses,   Jam,   sugar,   syrup. 

Camponotus compressus - Indian:    common black nnt. 
South India. 
Aphlds,  etc.;    house ant. 

■ 
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Camponqtufl consobrlnus - Australian? black euwr  ant 
Au^tröTia, Tasraanla. 
Houses. 

Camponotus herouleanua - U.S.:  cnroenter nnt; German 
Rossaraelsp. 

Holarctlc. 
Wood, houses, 

Camoonotus herculeanua var. modoo - U. S,: Hodoc cnroenter 
ant. 

British Columbia to South Dakota, southward to New Mexico, 
runnels Into wood. 

Camponotus irrltans 
»ew Guinea to Guam and Samoa, kalaya. 
In Mnlaya attends cocclds, but is a pest in bungalows 

especially bathrooms^ ' 

Camponotus langl* 
Belgian öongo. 
Nested among piled boxes on n  verandah, forage<l for sweets. 

Camgonotus leylgatus - U.S.: .giant caroenter ant. 
üritlsh Columbia to Montana and southward to Mexico 

usually about 6000 feet, ' 
Tunnels Into wood, starting at softened spots. 

Camoonotus maculatus - Congo: raaol«; South African: sugar ant. 
Troplcopolltan and south Europe, western North America. 
Nests variously but usually associated with wood or 

tennlte nests.  Forages at night In camnsr var. vlclnus 
damages buildings In British Columbia. 

Camponotus nlgrlceps var. obnlger 
South Australia.       a— 
Takes sweets; In houses* 

Camponotus njgripes - Australian:  sugar ant. 
Australia. 
Houses« 

Camponotus punctulatus 
BraslTT   
Sweets;  houses. 

Camponotus ruflpes 
Brasil. 
Stakes In ground. 

Camponotua  senex var.  raue 
Brasil.   
Stakes in ground. 

333 



( 

Cardlocondyl« brlttenl 
Ene-l^nd (IronortedT"- 

Butterbeans;   nrobnbly a oredator. 

Crenato^astffr lineolnta 
united States', 
In houses;   takes  sweets. 

Formosa  to Java. 
In houses. 

Dorymyrmex pyramlcus -  U.S.;    oyranld ant 
gestern United States. 
Houses. 

Formica clnerea -  U.S.:    bro^n fltld ant 
Western United States. 
Houses;   sweets. 

Irldomyrmex anails 
Southern United States.' 
In houses;   takes  t«f«tt« 

Irldomymex anceps  vnr.   r.^nnn 
New Guinea,   Northern Äustralm. 
House pest. 

"HBHBJI tmm*- A"atral1«^  ** -t.  „ound a„t. 
0COü?^n^1? ^t***' "^^ TooA-    N"t subterranean zir* vsrjtrxür**'with nany ont= 

Irlrtomymex done.qtlea 
Australia* 
In houses. 

Iridomyrnyy glaber 
HluKlu. "~ 
Houses. 

?.rlg0,n.Ymex Inlquus var.   nlrellus 
Houses. —'  

c 
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Tnkes sweote;   in houpos. 

^■fllug brujineus 

Food  stores. 

Europe, 
Food stores, 

Laaius fuiiglnosus 
Suror>e, 
Pflnolllnc: and furniture;   food stores. 

L0.slufl  Inter.lectup 
East em United Stn t e P . 
Invades houses. 

LPBIUS nlrer 
Europe, 
Food stores, 

Lnsiun umbrotus 
Eurone. 
Food stores. 

Llometootun P^lculntun  Occident« 1.' 
tree ant. ^" 

Pacific StPtes. 
Houses;   sweets. 

lleli -  U.S.:  Callfoml* velvety 

^flgggOaS ^Bt^ictor -  Dutch SAst  Indies:  hultaitr 
Tronlcoooiltan.   Cntta«  ItllUt -   So «nhem 3tPt€r 

BIILT™1
  

t0 ^M*  f^ but  ts^es sul'; r^ndlly oores  Into cement*   le«d O  * r«m  *v,<«i,       rZ •  ir** 

sherthln,. of tUMrlc cnblee.    Nest,  l„ crevice, of 

Uononorlun florlcol« 
Trorjicorolltwn, 
Under bprk    clunks  of TlUrndsl«  (SnPnls'i Mm)     m ^-.^ ow 

stored food;   house  oest  In Austrrtlln.,   RiuKlu. 

Monoroorlum frpterculum 
^S?!?   Lordl^-ve  Id.,   Norfolk Id. 
Probably In hounee. 

Monoroorlum pracllllmum vrr.  mpyri 
A^r v 1 ?nd *aim temnerat^'Trd World    UyMn Id 
Attacks electrical  Insulntlon. y * 
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Mononorlun lila 
Western Arjatrelln. 
Houseg and food. 

Monomorlun latlnode 
Java, RluKlu. 
Attacks almost all articles made of rubber; In houses. 

Mononorluro minimum - U.S.: little blade ant. 
United States. 
Houses. 

Monomorlun mlnuturn 
old World. 
Sometlnes a house pest.. 

* 
Monomorlum nharaonls - U.S.:    Pharaoh's ont;   Gemani 
""        Pharaoaraelse;     Auntrallnr.;     little yellow ant. 

Cosmopolitan. 
Food stores;  houses;   butter,   nepte,   soar»,   cold cream; 

takes sweets,     Mest umier bark In Java, 

Monomorlum solornonls -  U.S.:     Solonon1'? pnt. 
Cosmopolitan. 
Houses. 

Psratrechina bourbonlea benralensls 
South and «astern Aals. 
In houses. 

Faratrechina lonprlcornls - U.S.:   crazy ant;   British Guinea; 
black craty ant. 

TroMconoHtan,   nrely Indoors  In tennerate  regions. 
Infests  food;  general nest;  houees.     Dead not  tffken back 

to neit. 
• 

PTPt. re china obrcura 
Austreiasln andTUe» Cnlodonln. 
Houses, 

Pnrotrechina  vaga 
AuFtralasl« pnd Pacific Inland. 
Hcases. 

Paratre china vlvldula     . 
TronlcopolltanT 
Gcnorr.l neqt;  houses, 

Phe Idole  .lav^nn 
Fomoea and E.ist  Indite  to Guam, 
In houses. ,   . 

PheIdole negacenhala ■ U.S.:    Modolrn ant;   South African: 
Sro'vn houiv; ^nt, 

Tro-olcooolltan. 
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Stored food;   prefers  to neat under stone  slabs,   nests 
under stones and In crevices of walls;  a hnrvestlmr ant. 
Serious pest In Australia. 

PheIdole oceanlga 
Australia and Pacific Is. 
Pest,  houses. 

Pla§oSth0Alrlc^0dlenS " 30Uth Afrlcan:    ütJ^aclous ant. 
Carnivorous and Insectivorous,   takes    ermltes,  but  can be 

LSt U  ^Ne8t
4.wlth "»«ny snail entrances surrounded by 

very flat craters.    In houses. 

?lfl?roiiooboTr?fH^1 " ^^ EÄ8t Indie?;    Gr««»ang ant 
Houses/   Nests under bark or In sand.    Pest in Australia. 

Prenolenlg  fulva 
^Idesoread In troolcs. 
Houses. 

30:Len0ant° COrtiCft113 SMlonlü« - British Oulana:  red household 
N.  E.   South America. 
Houses. 

52l£i22^ ge^lnata -  U.S.:    fire ant;   Dutch East Indies: 
roode  tabaksmler;   Indian;  small  red ant 

TroDlcopolltan. 
ar0^i^i8tr'/r0bnnly eatß 8Ced6 and insets,   rather 

vJZtt} feed!r-    Prefor8 loamy ooll alor^ stream banks 
wf?^ntly rr^ate8

B
rubber covered -1th cotton wuS or* without  oaraffln,   .Prefers meats but «ill take  sweets! 

Solenopsis noleata -  U.S.:    thief ant. 
United States. 
Feeds on fat and oroteln;   occasional in houses. 

Sole^^^eviisMa - Portu^se:     for^l^n do fo«o. 

^wÄl'SÄ^FPra t0 Bol5vla' e8-clally ** 

Attacks.linen,   silk,   wool,   cotton fabrics;   soiled clothe« 
being most readily attKcked;  meat,  butter,   nuts    g^asy 
food.     Nests under stones,  at the bases of rrssi tufta 
«L1? ?an? rnr "**•!■•.    Fouling of working "rts of  ' ss^n^As?by —-^tion of strsuf 

^S^il^crilfo5l?^ - U'   S'!     C^^ornlan fire ant! 
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Very general  feeAor,   nttneks cloth,   fruits.     Forapes chleflv 
»Te^h

C°±r -\OU,;fl-    Storod t™** <* ".rious kinds.  Meste under boards and stones pnd  in cracks of sidewalks.   . 

Teol^^psWcenhalua - British Oulana:    snail crazy ant. 

^'nestl.8 H^m hfouf;s.,te8t8 Unaer *** ** ln te™lte 

Tao
Ano?g fceelle'- U.S.:  odorous house ant. 
North America, 
Houses. 

Tnttlnoma sirarothi 
Morocco, 
An swee^s'^Food^S^T^3^01136^  0™nivorous but refers sweeps.    Food may be keot In wire  safe, 

2^2Si^Jetorauens - Australian;    black house ant. 
TrotMcarnnd south teraoernte Old World,   Pacific Is 
-n houses nnd Ctore8,   ^erlous.     Coccld tender. 

Zill2T¥.£S2S^n"JJ-:    Drer,ent nnt'  EnPll8h:  ™**™ «nt u.   a. .    auror^ean neadow nnt, 
Housed nnd  Centrnl Unlted Stnteg;  Eurooe,  Africa. 

Tetranorlun gulneense 
Florida and Gulf Coast,   TroolcoDolitnn. 
in houses;   abandoned  temlte  ne'sts. 

Tetranorlun £lnlUlriun 
Florid« and öulf Coast,   Troolcooolltr.n.' 
in houses.     Nogrn under stones nnd  lops. 

TrlglyohothrlY  strlatldens 
wideenreadT "        " 
House  nnd store pest. 

Wasiünnnln auronunctnta - v',3.:    small  flM nnt 
iloH&.  TroDlcoooTltan. nt' 
Stlnps;     feeds on honey dew;   nest  on ground nnd In trees. 

Arachnlda 

Aleuroprlyohus ovatus 
fiurooc. 
^heat,   flour,  etc.;   nrefers nroteln or fat  In seeds. 

Bloraia kulsglnl 
Russia. 
Wheat, 

> 
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Blonla  thorl 
Rusala. 
Flax. 

Caloglyphu.q  rodlanovi 
Europe. 
Wheat,   rye,   oil seeds. 

Caraoglyphtiq anonymus 
EuroDe. 
On wine,   dried fruits,   dried fi*s,   cheese,   flour,   ^raln. 

Caroogl3,-phufl lactls 
Europe. '"" 
Dried fruits.   Jams,   wine.even In bottles. 

^^g^Umm-9.B.t    dried fruit nlte. 
Dried flps,' neaches,   raisins,   prunes,   apples,  ham. 

Cargoprlyphufl  talwanenala 
"ormosa.       ~~ ~ 
Sugar. 

Chortof^lynhua arcuatus 
Europe, 
drain,   rice,   flour. 

Chortoglynhnn  graclllops 
United States^ 
Tobacco. 

DermanvssuB galiinae 
Cosmopolitan. 
H«a occurred In houses.    A oaraslts of chl=Ke„s.  hues nsn. 

SberhardlQ kranerl 
widesoread. 
Tobacco,   grain,   flour. 

Eberhardla rodlkorzewl 
Baahklrla. ~~ 
Moldy p:raln. 

^rloohyes donestlcus -   (Thla  is m* on*««-*..     , 
lupope. ~ 18 &T} enlP,iat;lcal  species.) 
Smoked meat,  nay be a -»redator. 

Fcrmlnla  fusoa 
Europe. 
Oralns;   not  found In fields. 

^lic^n^s cadaverun. - English:    hairy mite, 

Oraln^not   In field;   wheat,  bran  flaxseed. 
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Holarctlc. 
Attacks  fiber,  hair,   various foods,   praln    fur    fenthm* 

snloes.     Lethal  teraoerature abive KHtoK *   aruprfl' 

G-iycyoha^ufl fuetlfer 
Europe. ' 
Grain,   not  in field. 

Qlyoyphaffua ralchaell 
Europe. ' 
Grain,   seeds,   flour,  hay. 

Slycyohaffug obeaus 
united States."" 
Seeds. 

Qlycyphafrua ornatus 
Eurooe. ' 
»rain. 

Glycyphagua  robustus 
united States. 
Seeds. 

Qlycyohapu« sninipes 
Europe. 
Candy factories. 

Ku^"i«   rhlzoglynholdew 
roissla. 
Oraln. 

Leoldoglynhn* destructor 
Eurone,   
Oraln. 

^''tba^ir1""' '1,8trUCt0r aixtae - «HM*!  hMry mite. 
'heat,   rye,   oats,  barley, 

Lepldoglyphnu mlchaell 
Europe, 
Oraln. 

Monleglelia entomoohaga 
Europe, 
Grain,   flour;   not  In field. 

Pedlculolde« trltlcl 
Europe. 
A oredator causlnfr dermatitis. 
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Phflulocylllb^ marglnatus 
Europe, 
On wooden  shavings  In a vinegar factory, 

Hhlzoglyohus  callae -  Oernan:    Wurzelmllbe. 
Malaya,   East Indies,   Introduced elsewhere. 
Cot5ra. 

Rhlznprlyphus echlnopus - Qernan:    Kartoffelrallbe 
Europe, "Horth America. 
Stored cereals,   16^ moisture or over,   grain,   potatoes,   buibs. 

Life  cycle 20-30 days;  develooment  32 days, 

Taraonewüs horde1 
Jaoan. 
In grain. 

Tyroglyt)hus americanus 
United States, 
Seed,   grain. 

. 

Tyroglyphus  farlnae - U.S,:     flour ralte:   Geman:  Mehlmllb*». 
cosBoooIltan. 
Feeds on fungi growing on dano ßeedn of kok-saghyi;  nustard 

seed,   wheat,   ryo,   oats,  barley,   cheese,   flour,   cereal 
products,   oil  soeds,   tobacco.     Store  grain at llj* rnolsturo 
In teaperate  «one and lower In tropics,    kills,  granaries. 
Requires l^-l?* moisture,   breeds at 53*-ii50F.    files  In 
12 hours at  1200F,     Domant below 276f. 

Tyroglynhus llntnerl - U,S.:    raushroora nlte. 
United States,   Europe, 

Tyroglyphus  slro - U.S.:     cheese mite:   German:    Kpsemllbe. 
Cosmopolitan, 
Cheese,   dried fruit,  etc.,  not  in field,   grain,   flour, 

Tyroglyphus  ternlnalla 
United States, 
Cheese. 

Tyrophague bullarl 
Crimea, 
^heat,   corn. 

Tyrophague dlnldlatus 
Europe. 
Oil  seeds. 

Tyrophpgus  Infeataus 
Europe.  ' "~ 
Grain. 
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cotton«^,   oöconut'-kol^J^y  ««.  nuetard, 

Europe. ^^     ^raan;    Mehlnrurmnibe 

ftisslflT        ^SUBh.    elongate mite 

Oraln,   requlrea U.]«« M  . ^ongatc mite. 
«J ne,t,   ÄJW -^-»1   ane. ft«,.   oheeee(   ^ 

'- 
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